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CLINIC 


TYPICAL REPORT SERVICE 


$6 BILLION ANNUAL Loss! 


INTRODUCTION TO A TOUGH SUBJECT 


CORROSION, a Technical Reference Guide prepared by the 


Research Editor 


A NEW FEATURE planned to report & answer practical every- 


day problems—please cooperate! 


ceiling-wall cracks 
metallic waterproofing 
sub-surface movements 
brick backup & color 
air conditioning belance 


corrosion of radiant heating piping 


sree eee eae ce 


royalty for re-use of any basic pian 
1-25 units $100 each 15-18 
25-50 rf Tf eed 
50-100 oi pO" 
100-200 u 35a 
over 200 its 7S 


Thus a 100-house tract with client wish- 
ing 4 basic plans would require follow- 
ing architectural fee: 

4 basic plans 

1100 sf @ $800 each $3200 
1-25 units @ $100 each 2500 
25-50 units @ $ 75 each 1875 
50-100 units @ $ 50 each 2500 


LEE SS 1 id eaten 
total fee approx $100 per hse $10,075 ARCHITECTURAL 
| UE Ni ee 
ABSTRACT 


-EXAMPLE:. 


52 ARCHITECTS working with develooment builders report their 


methods, fee systems & services provided. 


ARCHITECTURAL SERVICES FOR DEVELOPMENT BUILDERS, 


a survey by AIA Committee on the Home Building Industry 


$800-$1000 EACH BASIC PLAN— 
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PAGES 100% REPLIES to a telegraph query on a hot subject. Our 
State Departments of Education do not want stock plans for 


19-22 | 


school buildings 


38 STATES 
SAY 


NO! 


BUILDING TYPE STOCK PLANS FOR SCHOOL BUILDINGS—A NATIONAL 
REFERENCE SURVEY, by AIA Committee on School Buildings (6th in series 


GUIDE BT 1-7 of School Piant Studies) | 
BY WIRE & LETTER 
93-24 WHO PAYS FOR COPIES OF SPECS? 
| QUESTIONNAIRE ON AIA OWNER-ARCHITECT AGREEMENT 
PLEASE A NSWER FORMS A-102 & B-102, joint survey by AIA Committee on Con-. 
~ tract Documents & Committee on Accounting Methods & Office: 
OFFICE PRACTICE Practice ul 
25-28 JURY FOR 1953 PRODUCT LITERATURE COMPETITION 


COMMITTEE & COUNCIL MEMBERS 
RECORD DRAWINGS (MECHANICAL) 
ASA ELEVATOR SAFETY CODE—members needed 


RADIANT GLASS HEATING PANELS 


/ _ TECHNICAL NEWS REVIEWS OF 9 GOVERNMENT PUBLICATIONS & 19 BOOKS: 
HEATING PANEL & BIBLIOGRAPHY & PAMPHLETS 


(EF 29-32 MODULAR FOUNDATION DETAILS—solutions for concrete: 


foundations supporting brick 
of the Seven-Sided 


STUDLESS CLOSET WALL—modular details developed at Uni- 


versity of Illinois Small Homes Council 


THE BULLETIN BOARD—nevws notes 


THE STRANGE CASE of the 7-sided posthole. Modular method 
GRID LINES edition of cartoon classic 
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d brass pipe eroded by seawater at elbow 17 ST aluminum in seawater 778 days (INCQ) 
(NCO—Harbor Island Museum) corrugated iron roofing 800’ from surf (INCO) 


got iron 80’ from surf 1500 hrs (INCO) 
echnical reference +4 R 
uide: TRG 7-1 
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AIA File No. Q 2.5 


CORROSION - corrosion - CORROSION 
corrosion ~ CORROSION = corrosicn 


a technical reference guide (TRG 7-1) 


HE PROCESS of corrosion is part of 
Ree. struggle to undo the works 
of civilization. Man beats, treats & 
heats natural ores taken from the earth 
in order to concentrate particles of metal 


dispersed in. them or in their chemical 


combinations. This results in more or 
less refined metals & alloys which intel- 
ligent experiments have taught will serve 
us with qualities of strength, weight, 
tempered edges, gleaming finishes in 
many colors, thermal & electrical conduc- 


tivity & capacity & various degrees of dur- 
“ability & resistance. 


back to nature: 


Man soon learned that some metals dis- 
color & disintegrate more quickly than 
others. “The worst cases of such destruc- 
tion change them back into substances 
like their natural ores & into chemical 
combinations with elements which negate 
the wished-for metallic qualities. “This 
is. corrosion. “The word is related to 
rodent & implies a gnawing action. It 
sometimes takes mystifying forms which 
are only in this century becoming clearly 
understood. 

From early times when man could not 
use one of the better metals he sought 
ways to protect a poor one. In ignorance 
he often aided nature in metal break- 
down. We are still doing this. As ar- 
chitects, who must use metals in the many 
forms & applications in building con- 
struction listed in the table on the next 
page, the more we know about proper 
application, combination & protection 
against metal’s natural enemies the bet- 
ter our work will be: 


expensive failure: 


While an architect would be unlikely to 
make such mistakes today we have only 
to go back to the Florida boom of less 
than 30 years ago for an example. Cer- 
tain large reinforced concrete structures 
had to be rebuilt at great expense because 
reinforcing steel gave way. Investiga- 
tion showed that coarse aggregate was 
poorly graded giving many voids, that 
sand was from the ocean beach «& the 
water used had been salt water! \ 
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More recently it has been found that 
some domestic water heaters with gal- 
vanized iron tanks, called upon to give 
water at temperatures up to 180° F 
for effective use of dishwashers, were 
going to hell in a leaky bucket because 
the critical temperature for galvanizing 
is around 140° F, above which corrosion 


is rapidly accelerated. 


many strange facts: 


Frank L. LaQue, noted corrosion engi- 
neer of The International Nickel Com- 
pany, reports many instances of unusual 
behavior of metals undergoing corrosion 


in his Marburg Lecture (ASTM 1951) 
(2) 

Performance of metals exposed outdoors 
is affected by following factors: 

e degree of shelter from sun & rain 

6 orientation of exposed surfaces 


e direction of wind from sources of at- 
mospheric: pollution 


e@ nature of atmospheric poilution 
@ amount of rainfall & dew 


e@ entrapment of moisture (& rate of drying) 
—see corrugated iron roofing failure on 


p 3 


Paradoxically, it has been found that the 
main determinant of atmospheric dura- 
bility of steel is protective value of rust 
film. Dark & fine-grained rust is more 
protective than light & coarse types. 
Where regular rinsing by rain & drying 
occurs, a more protective kind of rust 
develops. Probably 60% of corrosion in 
industrial & marine atmospheres is on 
shaded, slow-drying areas. (see window 
screen test rack on p 11) 

No easy way has been found to classify 
atmospheres for corrosivity. Ultra-violet 
rays of sunlight in combination or alter- 
nation with effects of rain & dew are 
very important factors in permanence of 
protective coatings applied to metals (or 
other materials). 


alloys: 


Corrosion resistance of various metals & 
alloys may vary greatly for different cor- 
rosive environments & alloy compositions. 
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’ 

, | 

numbers in parentheses refer to 
selected references on page 12) 


| 


In same exposure iron carrying only) 
0.0005 % copper corrodes as much as 10x; 
as much as iron with 0.05% copper. But} 
copper plating on steel pipe may accel-- 
erate corrosion when it is punctured a 
activity between the two metals is set up) 
in small local areas. Aluminum may) 
undergo rapid corrosion & stainless steei! 
be protected—if copper is present ini 
their corrosion products. | 
Series of tests illustrated in top row oa! 
pages 10 & 11 shows effect of various) 
exposures on one kind of iron, Aluminum | 
tests on page 11 show variety of attack 
on 3 different alloys by same exposure., 


testing methods: 


Laboratory testing has proved unreliable, § 
particularly attempted accelerated tests..f 
Almost no correlation can be found be-: 
tween them & effects of marine or indus-- 
trial atmospheres on metal products inif 
service. “Che answer has been establish-- 
ment of marine & industrial test “lots” ’ 
—fenced yards & dock areas where thous- 4 
ands of metal samples are exposed te 
corrosive atmospheres or immersion for; 
years at a time with periodic inspections$ 
& comparisons. ‘The subject is so urgentt 
to industry that no less than 12 commit-- 
tees of the ASTM are represented on) 
the Advisory Committee on Corrosion.. 
It is no less important to architects since? 
failures like the radiant heating case re- 
ported in our new Clinic Service section) 
(p 13-14) may be inherent in many) 
applications of new & old building prod- 
ucts. 


non-metallic materials: 


In many cases corrosion may cause dif- 
ficulty with adjacent materials—staining 
of stonework by copper flashing, streak- 
ing of paint by rusty nails or damage to 
finish flooring from leaking rusty radia- 
tors. (Tannic acid in red oak plus rust 
—even from a brush dipped in a rusty, 
shellac can—makes a fine black ink! Red: 
oak storage drawers likewise cause the 
once mysterious “contagious tin disease,” 
a crusty efHorescence which spreads from 


one pure tin or alloy museum object to 
another. ) 


(continued next page) 
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anode 
cathode 
Becontrotion cell 


the metal that corrodes 
metal not attacked 


electrolytic cell, current from which re- 
sults from difference in concentration of 
either electrolyte or active metal at anode 


intergranular 
corrosion 


mdd 


& cathode 


electrolyte chemical, usually 


| anode & cathode 
faying surfaces 
galvanic corrosion 


fl 
jalyanic couple 


galvanic series 


conditions 


ih 


inhibitor 


{n some situations masonry, cement & 
Jooring materials are said to be corroded 
y powerful chemicals. Intense radio- 
ctivity & high temperatures may also 
qave effects which destroy integrity of 
such =materials. Usual architectural 
yractice does not meet these problems 
which are industrial (particularly pro- 
tess industry) with possible exception of 
action of products of combustion & con- 
Hensation in gas heating flues. ‘This 
hrticle will deal only with effects on 
metals. 


botal af $6 illion annually. (3) “Ot 
(his, naturally only part is in construc- 
lion but it is one kind of economic waste 
jvorth study to avoid for our clients’ 
Denefit & our own reputations. 


) pes of this article: 


Glossary on this page will help by 
Hefning certain terms used in corrosion 
ngineering—which can get extremely 
echnical. It is not our intent in this 
brief reference guide to go beyond your 
or our own) depth into the wild jungle 
of electrochemistry. We shall acquaint 
ou with terminology, suggest metal- 
lic construction elements affected, types 
of corrosive action, notes on construction 
metals in reaction with other materials & 
\:lements, protective treatments, organiza- 
‘ions active in corrosion studies & finally 
lorovide a selection of references which 
ill help in more specialized study of 
oroblems you may meet in architectural 
oractice. 
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passivator 


‘ liquid, which assists 
corrosion by electrical conduction between 


noble metal 


surfaces of adjacent materials in flat con- 
tact (adjacent faces in a lap joint) pH 


from electric current developed between 
dissimilar metals in an electrolyte (which 


may be merely trapped moisture) 


pair of unlike metals in electrical contact 


rust 


list of metals & alloys arranged in order 
of relative current developed for given 


soil corrosion 


chemical which retards corrosion 


stress corrosion 


py inches penetration per year 
(corrosion measurements unit) 


AIA File No..Q 2.5 


SOME CORROSION TERMS 


en ee 


at metal grain boundaries in a metal or 
alloy—same as intercrystalline corrosion 


milligrams per square decimeter per day 
(metric corrosion measurement unit) 


inhibitor which has effect of making a 
metal more cathodic (noble) 


metal resistant to corrosion—near cath- 
ode end of galvanic series (see page 6) 


measure of acidity or alkalinity (hydro- 
gen ion activity) 

low pH—acid (to 0) 

pH of 7 is neutral 

high pH—alkaline (to 14) 


corrosion of iron with surface deposits— 
mostly hydrous ferric oxide 


corrosion of buried metals not due to 
electrolysis (stray currents) 


corrosion of metal accelerated by static 
or cyclic stress, latter usually called cor- 
rosion fatigue 
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BUILDING ELEMENTS SUBJECT TO CORROSION 


structure: 


steel framing: structural & light 


reinforcing steel 

bolts, rivets, fastenings 

welded connections 

bearing plates, grillage beams 

steel piles 

wood frame hardware 

metal studs, floor channels, caps, furring 
lath, hangers, wire 


exterior surfaces & details: 
windows, doors, frames 
storefront trim 

weatherstripping, thresholds 

solar shading 

screens, grilles 

gratings & floorplates 

spandrels, exterior louvers 

curtain walls, siding 

rough & finish hardware 

lighting fixtures 

skylights 

gutters & flashing, leaf-screens 
leaders, leader-heads, downspouts 
fascias 

metal roofing 

copings & gravel stops 

cellar doors & frames 

delivery doors & boxes, mailboxes 
fire doors, fire escapes 
expansion joints 

metal stairs 

fences, railings, gates 

decorative metal features 


interior surfaces & details: 


metal stairs & railings 
metal-covered doors & frames 
elevator doors & frames 
rough & finish hardware 
metallic insulation 

metal tile & ceilings 
acoustical pans & hangers 
metal shelving 


equipment & service materials: 
lighting fixtures 

wiring, conduit & wiring devices 
panels & switchboards 


pipe & fittings: water service 
drains 
heating supplies 
heating returns 
special services 


plumbing fixtures & trim 
ducts & registers 
mechanical ventilation equipment 


heating & air conditioning equipment 
metal flues 

elevators & dumbwaiters 

kitchen equipment 

kitchen cabinets 

medicine cabinets 

mailchutes & boxes 


underground elements: 
pipe & fittings 

conduit & cables 

areaway forms 

manholes & covers 

storm drainage elements 


(see also under structure) 
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CORROSION DATA 


GALVANIC SERIES OF 
METALS & ALLOYS 


corroded end 
noble) 
MAGNESIUM 


(anodic—least 


MAGNESIUM ALLOYS 


ZINC 


GALVANIZED STEEL 
GALVANIZED WROUGHT IRON 


ALUMINUM 


5 2S-4S-3S-2S-53ST-61S-63S 


ALCLAD 
CADMIUM 


ALUMINUM 
17ST-24ST 


MILD STEEL 
WROUGHT IRON 
CAST IRON 


13% 


CHROMIUM STAINLESS 


STEEL (410)—ACTIVE 


50-50 LEAD-TIN SOLDER 


18-8 STAINLESS STEEL 


ACTIVE 
18-8-3 
ACTI 


LEAD 
TIN 


MUNTZ METAL 


(304)— 


STAINLESS STEEL (315)— 
VE 


MANGANESE BRONZE 


NAVAL BRASS 


NICKEL—ACTIVE 


YELLOW BRASS 


ADMIRALTY BRASS 
ALUMINUM BRONZE 


RED BRASS 
COPPER 
SILICON BRONZE 


70-30 COPPER-NICKEL 


NICKEL—PASSIVE 


TITANIUM 
MONEL 


18-8 STAINLESS STEEL 


PASSIVE 


(304)— 


18-8-3 STAINLESS STEEL (316)— 


PASSIVE 


SILVER 
GOLD 


protected end (cathodic—most 


noble) 


from composite sources—approximate 
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FACTORS IN CORROSION BY 


LIQUIDS 
Corrosion destroys metals by chemical 
or electrochemical reaction with their 
environment. There are 7 important 
factors (12): 
e acidity of solution (pH): 
but highly alkaline (high pH) solutions 
may be more corrosive than acids (low) 
pH) for certain metals (aluminum, zinc) 
e@ oxidizing agents—caeration: 
accelerate corrosion except when they de- 
velop protective oxide films 
e temperature: 
corrosion tends to increase with rising 
temp (exception—when oxygen is boiled 
out of corrosive liquid) 
e agitation: 
high velocities remove protective films 
e films: 
control progress of corrosion—may pro- 
tect or, if non-uniform, may accelerate 
e inhibitors: 


added to corrosive solutions to retard 
usual reactions 

e@ concentration cells: 
metal-ion & oxygen cell types may 


counteract each other, either may result 
in crevice corrosion from flow of electro- 
lytic current 


surface conditions 


stress 
heat treatment 
welding also affect corrosion resistance. 


A curious fact & one reason for so many 
corrosion situations baffling to the lay- 
man is reversibility of effects noted under 
5 of the above 7 factors— which can be 
fully explained only by complicated elec- 
trochemical analysis beyond the scope of 
this article. 


SIMPLE CORROSION 


A single metal exposed to corrosive at- 
mosphere or liquid will undergo changes 
in color & surface characteristics which 
may result eventually in complete de- 
struction. Rusting iron, green-tarnish- 
ing copper are examples. 


LOCAL ACTION CORROSION 


Certain alloys, notably brass with more 
than 15% zinc, are attacked by salt 
water (for instance) with partial or 


complete loss of zinc, becoming spongy 
x brittle. With less than 15% zine 4 
with inhibitors such as arsenic, antimony 
or phosphorus the brass is more resistant 
This local action corrosion results fron 
interaction between copper & zinc in tha 
brass in presence of electrolyte & is callee 
dezincification. 


GALVANIC CORROSION 


Produced by electrical contact betweer 
two dissimilar metals in same corroding 
medium or electrolyte. More nobli 
metal is protected (corrodes mort 
slowly) & corrosion of less noble meta 
is accelerated (corrodes faster than i 
placed in solution alone). See galvani: 
series of metals & alloys on this page 
Distance apart in galvanic series (no. 
same as theoretical electromotive series) 
indicates strength of corrosive action beg 
tween two metals. Action is like . 
miniature battery (cell) producing : 
small electrical current, but curren 
measurements vary with different elec 
trolytes. Coupling of metals from diff 
ferent groups & far apart in the serieq 
will corrode the anode or metal higke; 
up the list. Relative areas of anode ¢ 
cathode affect rate of corrosion—- 
smaller anode resulting in concentratee 
attack. Steel rivets in copper plates cor 
rode faster than steel plates with coppe: 
rivets. Use more noble metals fo¥ 
fasteners & structural members, les 
noble for large areas, sheathings, ete 
Good electrical contact between the twe 
metals is essential for galvanic corrosio 
Insulation of dissimilar metals will hel! 
but by all means avoid coating nobl 
metal (cathode) without complete coat 
ing of less noble (anode) since smal 
imperfections in latter will cause cor 
centrated attack. ; 


CREVICE OR CONCENTRATIO 
CELL CORROSION 


(See under FACTORS .. .) 
ne piece of metal exposed to two dif 
ferent electrolytes or the same electrolyt# 


ELECTROLYTIC CELLS CAUSING CORROSION 


ANODES 


base metal 

metal 

- metal 

strained metal 

small grain size 

metal (absence of oxygen) 

metal in low-metal ion concentration 
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anode & cathode in same solutio 


CATHODES 


noble metal 

metal oxide (surface) 

carbonaceous dust (surface) 
annealed metal 

large grain size 

metal (presence of oxygen) 

metal in high-metal ion concentration 


from R. M. Burns, ASTM Bulletin Jan 1945 
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a CORROSION DATA 


in still & in agitated conditions may set 
up a current differential «& corrode. 
There is some short-term indication that 
crevice corrosion in 3304 stainless 
steel can be retarded by use of zine oxide 
paste in crevices, under washers, etc. 


ELECTROLYSIS & CATHODIC PRO- 
TECTION 


Corrosion thru electrolysis differs from 
other types in that metal destruction is 


‘caused by external electric current. This 


. 
; 


: 
| 


current (usually DC) may come from 
‘street car or subway third rails or other 
imperfectly insulated power sources. 
This corrosion type cannot be controlled 
by natural oxide films or usual protec- 


i 


| test enowing effect of Fae under nickel-chrome plating—3'2 yrs 800’ from surf (INCO) 


2 layers % 


jBULLETIN OF THE AMERICAN 


INSTITUTE OF ARCHITECTS : 


tive coatings. Typical construction ele- 
ments subject to it are buried or sub- 
merged pipelines, sheathed cables, gal- 
vanized or bare steel water tanks, metal 
piling in sea water. Damage occurs at 
point where current leaves structure. 


Protection from electrolysis may be pro- 
vided by making structure cathodic by 
purposely neutralizing corroding current 
with a counter electric current or by 
sacrificial anodes (less noble metal plates 
or bars) which corrode in place of pro- 
tected structure. “This is the principle 
of protection of steel by galvanizing. 
Magnesium sacrificial anodes are used 
with domestic hot-water tanks. 


_ 
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STEEL VS WROUGHT IRON 


A number of reierences in the literature 
indicate that traditional opinion regard- 
ing superiority of wrought iron over 
steel in corrosion resistance “is now gen- 


erally recognized to be unsound & erro- 
neous.” (4) 


CONCRETE REINFORCING STEEL 


Recent US Navy tests of thin precast 

concrete sections indicate following fac- 

tors in corrosion of reinforcement: (5) 

e rich concrete more protective 

e plastic concrete better than dry— 
14” cover of plastic concrete gives 
good protection, increases up to about 


WER 


(continued ) 


Thickness OF Copper-Mhls- 
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CORROSION DATA (continued) 


CORROSION DATA (continue 


e nocorrosive action if relative humidity 
is less than 50% 

e alternate wetting & drying is most 
severe exposure 

e 6 sacks cement/cu yd min safe con- 
tent when max aggregate is 14’’-3%” 


MONEL 


Not cheap in first cost but finding in- 
creasing acceptance for quality jobs. 
Monel sheet makes highly corrosion-re- 
sistant roofing. Monel tie-wire has many 
construction uses, including  furring, 
lathing, masonry & concrete anchors. It 
is approx 2/3 nickel & 1/3 copper with 
a place in the galvanic series well down 
near the noble end. Other uses include 
kitchen & process equipment, nails & 
other fastenings. 


ALUMINUM 


A great variety of aluminum alloys are 
available. “They have been designed for 
specific purposes & bad reports & test re- 
sults may. come from incorrect specifica- 
tions. The severely pitted 17ST alumi- 
num sample shown on pages 3 & II is a 
high-strength aircraft alloy—as are 24ST 
& 75ST—they are not meant for build- 
ing construction as are following typical 
Alcoa alloys: 


61S—structural shapes 

3S—sheet 
63S—extrusions, window shapes, store- 
’ front trim, etc. 


These 3 alloys are about equal in cor- 
rosion resistance. 


63S & 3S have been found to be a close 
color match. 


63S is considered good in industrial at- 
mospheres. 


53S costs somewhat more but is alumi- 
num’s best alloy for marine atmosphere. 


Location of aluminum near less noble end 
of galvanic series is a handicap which 
careful installation can overcome for 
many building uses. Its light weight « 
other characteristics, including consid- 
erable simple corrosion resistance thru 
rapid-forming oxide film protection, as 
well as savings in omission of painting, 
make it valuable in numerous applica- 
tions described in TRG 2-2 (AIA BULLE- 
TIN for March 1952). One considera- 
able difficulty comes in relation of alumi- 
num to cement products used in con- 
nected, adjacent, or rain-washed parts 
of buildings. 


STAINLESS STEELS (6) 


Variation in corrosion resistance seems 
related to amount of chromium & can be 
increased by addition of nickel or 
molybdenum, 


Type 410, approx 12% chromium) de- 
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velops superficial rust after several 
weeks. This film retards corrosion but 
looks bad. 

Type 430 (approx 17% chromium) 
takes several months to form superficial 
rust. 

Types 301-302-304 (430 plus 8% 
nickel) will not form rust film & remains 
free of corrosive deposits. 302 & 304 
are principal architectural trim alloys. 
Type 316 (approx 18% chromium— 
12% nickel—2% molybdenum) best 
resists marine CS Ge 

Type 317 (approx 19% chromium— 
13% nickel—3% Paivbdeanre is more 
resistant to intergranular attack & Is pre- 
ferred where light gage metal is to be 
welded. Addition of columbium (Type 
347 stainless steel) adds more resistance 
to intergranular attack & heat. 


COPPER BUILDING MATERIALS 


Corrosion of copper building materials 
occurs on a much slower scale than with 
most other metals. Under normal con- 
ditions, progressive corrosion of copper 
is very nearly non-existent. 

Copper subject to atmospheric corrosion 
generally develops a hard, impervious & 
insoluble coating, the familiar green 
patina. 
formed, effectively acts as a protective 
coating & no further corrosion ensues. 
aden very adverse conditions other cor- 
rosive effects may be noted. ~Copper 
directly in path of fumes from a furnace, 
where these fumes have a high sulfur 
content, may be attacked by the sulfur. 
Sometimes on nearly flat roofs & in 
gutters, debris is permitted to accumu- 
late. The debris, which may be just 
dust & may contain substantial quantities 
of organic materials, holds moisture that 
acts as an electrolyte, & localized gal- 
vanic attack may occur. Obvious preven- 
tion is periodic systematic cleaning of 
flat surfaces. 

Corrosion in water lines is rare but is 
sometimes reported. Most common 
complaint is “green staining” or “blue 
staining,” the color being a matter of 
individual interpretation. Effect on metal 
is generally insignificant, but color is 
sometimes objected to by user. Cause 
lies in aggressive characteristics of water 
being carried by copper pipe or tube, & 
a simple remedy can generally be found 
in treatment of the water by allowing it 
to percolate thru a bed of crushed lime- 
stone. Pitting type corrosion is result 
of a more aggressive water & almost 
without exception a pit will prove to 
have been caused by a minute particle of 
iron rust or other foreign substance 


1953 


This copper carbonate film, once. 
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settling out on wall of tube, & becoming , 
basis for a tiny concentration cell. Here, 
too, remedy is to modify aggressive 
characteristics of water by suitable treat- 
ment. Least common type of corrosion 
is general thinning & cavitation, usually 
at bends or fittings. Cause of this type | 
of attack customarily is high velocity. 


COPPER-BASE ALLOY bir | 
MATERIALS 


Some forms of corrosion of copper-base | 
alloys (brasses, bronzes, nickel-silvers, 
etc) are occasionally noted that are not 
encountered with copper itself. Form | 
of corrosion known as dezincification is 
peculiar to brass & manifests itself by an | 
attack on zinc in the alloy. Red brasses | | 
containing 85% copper & 15% zinc are| 
practically Hee ee since dezincification | 
occurs almost exclusively on brasses con-_ 
taining more than 15% zinc. Many, 
areas have water that is quite acid, with 
result that dezincification attack int 
such sections was fairly common on pip¢ 
made of yellow brass (35% zinc) or 
Muntz metal (40% zinc). For this: 
reason manufacturers discontinued mak- 
ing pipe of these alloys some time age. 
ago & have concentrated on red brass 
pipe where pipe is called for. With 
red brass pipe dezincification has been 
practically eliminated. 
Practically all alloys of any metals are. 
subject to stress-corrosion in some com= 
bination of stress & corrosive atmosphere 
When copper-base alloys are used under 
continuous stress & in atmospheres sus- 
pected of being corrosive, advice of’ 
manufacturer should be sought as to) 
their suitability. As an example of sit-- 
uations to be avoided, considerable sus-- 
ceptibility of stressed brass, containing: 
less than about 85% copper, to cracking: 
in ammoniacal atmosphere & solutions. is; 
cited. Uncertain behavior of copper-- 
silicon alloys, containing approximately: 
3% or more of silicon, in water or/ 
steam above 212° F should also be men-- 
tioned. Window-cleaner safety anchorss 
of Naval brass forgings are said to give? 
quite satisfactory service, yet bolts of 
same alloy if used to fasten anchors may, 
be subject to cracking from stress cor-- 
roison. Anchors themselves are not sub- 
ject to continuous & high stress, but bolts: 
are after they have been tightened. 
Stress-corrosion cracking is not a common: 
phenomenon under ordinary working: 
conditions, yet care should be observed 
in all suspected conditions, particularly; 
where human safety is at stake. 
Arthur I. Heim, Engineer, Copper! 
& Brass Research Association, (let- 


ter Nov 1951) 
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natural seawater spray synthetic seawater spray 3% salt spray 20% salt spray 
(lab cabinet) (lab cabinet) (lab cabinet) (lab cabinet) 


left: 2 tests illustrating effect of chromium content on corrosion 


of stainless steels in seawater (10 yrs & 81% yrs) 


3% cr was best of several straight chromium alloys when pitting 


as well as weight loss was considered. 


stainless steels containing molybdenum were best for this type of. 


exposure involving organic fouling in relatively quiet seawater. 


3% chromium 18% Cr—8% Ni—Mo 


oe 
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INCO’s Harbor Island corrosion testing station immersion & piling tests at H 
: arbor Island 
Wrightsville Beach, NC Sa 
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INTERNATIONAL NICKEL CO. NORTH CAROLINA STATIONS 


proof of unreliability of lab- 


oratory accelerated tests for 
prediction of corrosion be- 
havior in actua! exposures— 
7 identical samples of ingot 
iron (0.04% Cu) exposed 
1500 hrs in various environ- 


ments 
(INCO) 


80’ atmospheric test 800’ atmospheric test 
(80’ from ocean) (800’ from ocean) 


differences in behavior of 


aluminum alloys in seawater. 


severe edge attack & surface 
pitting characteristics of 
17St (duralumin)—an _air- 


craft alloy. 


good performance of 52S is 


also typical 
. (INGO) 


aluminum 2S aluminum aluminum 
immersed in seawater for more than 2 years 


miscellaneous news of INCO 
corrosion testing facilities at 
Kure Beach & Harbor Island, 
NC. 


about 600’ of trough is 
available. Considerable test- 


ing of pipe & fittings is in 


progress. 


seawater troughs seawater troughs valve tests 
1 ; as a 
Berber Island gee test on’ Pato galvanic corrosion in marine 


atmospheres is tested by bi- 


metallic strips & buttons. 


note ingenious test fence for 
window screen materials in 
sunlit & shade exposures. 
Identical samples are tested 


in over & under positions. 


(Pawley photos) 


SAS 


_ galvanic couples (strips) galvanic couples (buttons) window screen tests 
800’ test lot for atmospheric corrosion tests at Kure Beach, NC 
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“The second obligation of a profession 
is to enhance the competence of its 
members by expanding technical 
knowledge & skills. In this regard, the 
basic concept is that there should be 
no private secrets, but that each mem- 
ber, in return for complete access to 
the whole body of professional knowl- 
edge, assumes the duty of sharing his 
own discoveries with his colleagues as 
promptly as possible . 


“Although prophecy is hazardous, it 
would seem that the greatest oppor- 
tunity & promise lie in a conscious & 


concerted effort to expand architec- 


tural knowledge. This is the field, 


which, for historic reasons, the pro- 
fession has hardly begun to exploit, 
& which, because of its implications 
for competence & education, holds the 
greatest promise of professional ad- 
vancement. The degree to which the 
profession & The Institute meet this 
challenge can well become the meas- 
ure of its vitality & maturity.”’ 


(from draft of AIA Survey Commis- 
sion report chapter III: the profession 
of architecture) 


“The world’s best building 


research 


‘laboratory 1s the American architectural 


profession.” 


HE BEST SOURCE of tested informa- 
tion on building materials & equip- 


tment is the collective experience of mem- 
[bers of the AIA. This is especially true 
lwith reference to materials in combina- 
{tion in actual construction, where most 
Idifficulties or failures occur. 


‘this new section of the Bulletin. 


| outside, 


i: 
| 


The Board of Directors has authorized 
Three 
earlier efforts to get experience records 
or questions from the membership re- 


‘sulted in almost completely negative re- 
| sponse. 


Recently some members active 


on certain national committees have 


Bised the following questions. Continua- 
(tion & development of this potentially 


valuable feature depends entirely on will- 


jingness of members to share their experi- 


ences, good or bad. 


{CASE 1—metal lath ceilings at wall 
ie racctions 


‘Q: Due to bright sun & intense heat on 
air conditioning has caused a 
‘new problem in suspended plastered ceil- 
ings. 


‘In the past it has been common practice 


to have metal lath on suspended ceilings 


turned down on walls forming a bond 


between ceiling & wall. Because of wide 
| difference between temperature inside & 
outside, particularly immediately below 
roof, stresses developed which cracked 
Plaster on walls where ceiling metal lath 
was turned down to act as a shoe. 
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A: To overcome this cracking plaster, 
we have ceased using a metal lath shoe 
so that suspended ceiling is not attached 
to wall & plasterer is required to make a 
neat trowelled cut at intersection of wall 
& suspended ceiling. This seems to have 
eliminated the trouble. Whether this 
trouble develops in areas with less tem- 
perature differential we are unable to 
say. 


CASE 2—design for sub-surface soil 
movement 


Q: Careful attention must be given to 
construction joints—particularly in re- 
gions where movement of sub-surface soil 
may result from serious changes in water 
table. Minor checks & cracks frequently 
occur particularly on interior of masonry 
buildings & while they may not involve 
any structural deterioration they are un- 
sightly x of serious importance in the ar- 
chitect’s public relations. 

Al: Our firm is giving much more care- 
ful attention to joining of all materials 
so as to allow this secondary movement 
in buildings, “breathing,” as we call it, 
to dissipate itself without unsightly re- 
sults. 


A2: Attention is directed to the model 
& full-scale tests of new designs for 
slab-on-ground for smaller structures for 
the ‘galloping soils” of Texas, at South- 
west Research Institute, San Antonio, 
Texas. For more detail refer to Janu- 
ary 1952 AIA Bulletin, Page 19 “‘Verti- 


cal Movement of a Ceramic House.” 


CASE 3—leaking masonry walls 


Q: The problem of leaking masonry 
walls is as old as civilization & architec- 
ture. Why is it that we seem to be 
plagued with this problem more than 
ever, in an age of supposedly advanced 
science & technology? 


Al: Our experience has proven that 
there are several methods of making a 
watertight wall by employing usual 4” 
brick exterior, 2’ air space & 8” backup. 
Exterior of backup can either be parged 
or mastic fabric treated. In some in- 
stances inside of exterior a wall may be 
parged. Problem is to get masons to 
keep wall from filling up with loose 
mortar & to use proper drip wall ties to 
prevent water running across from outer 
to inner walls. 

A2: Leaking of masonry walls has been 
blamed on non-porous bricks. improper 
proportioning of mortars, etc. Are we not 
overlooking other complications due to 
mechanization of buildings: a consider- 
able negative pressure or vacuum due to 
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air-conditioning or stack action due to 
height of building, or both? ‘This should 
be subject of some thorough «& careful 
research. 


CASE 4—concrete block expansion 
& shrinkage 


Q: Concrete block backup was used for 
a time in this area rather extensively in- 
stead of red clay tile. It has caused 
serious problems because of its tendency 
to move in the wall either by shrinkage 
or expansion or both & ‘to crack any 
plaster or other similar finish material 
over it. “Che material has a lot of good 
qualities & this office would like to have 
proper research brought to bear on it so 
as to eliminate this serious handicap. 
Al: If walls are cut amply for proper 
movement & are painted only, this backup 
material seems to hold fairly well but 
it cannot be used in long continuous ex- 
panses where there is an inherent ac- 
cumulation of the movement. 


CASE 5—brick color 


Q: One of the headaches is that of not 
receiving on the job the color of brick 
previously selected from samples. 

A: It is inherent in the nature of the 
material that there will be variations, 
which are usually preferred over appar- 
ently absolute uniformity. The archi- 
tect should use Munsell color chips « 
notations to determine & specify the ac- 
ceptable range. Where apparent abso- 
lute uniformity is desired it is possible 
to determine what variation the human 
eye will accept as uniform. ‘This has 
been done for manufacturers of ceramic 
tile by Dr. Balinken of the University 
of Cincinnati. 

This general problem is referred to the 
AIA delegates to the Inter-Society Color 
Council who are collaborating with a 
problem committee of ISCC on colors 
in building materials. 


CASE 6—air conditioning balance 


Q: Balancing out hot air heating or 
year-round air conditioning systems still 
remains a difficult task. Follow-up on 
servicing these units & making them 
really work is a major problem. Nature 
of air traveling in a duct makes pre- 
calculation & estimate of behavior dif- 
ficult & at times literally impossible. 

A: This question will be referred to 
ASH&VE laboratories for later report 


supplemented by readers’ answers. 


CASE 7—corrosion of radiant heat- 
ing tubing (copper-clad steel) 


Q: Enclosed is a complete report of 
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failure of tubing installed in a concrete 
slab on grade in California residence. 


enclosures: 
tion ) 


(note excellent documenta- 


e general information regarding instal- 
lation heating specification 

e letter from control equipment manu- 
facturer 

e independent laboratory report of 
analysis of concrete removed from 
residence slab 

e tubing company’s laboratory report of 
analysis of tubing « concrete samples 


e miscellaneous information on corro- 
sion gathered from various sources 


e independent laboratory report of 
analysis of tubing in connection with 
a similar failure 


Also enclosed are prints showing heating 
layout, location of failure, plot plan, 
foundation plan, & foundation & slab de- 
tails 

A representative of the tubing company 
was sent out from the factory to investi- 
gate the installation as well as other 
similar failures in this area, of which 3 
have now come to our attention. He 
agreed that our installation was a first 
class job & that it met or exceeded all 
specified conditions. He also admitted 
unofficially that they had had many of 
these failures throughout the country. 


It is interesting to note that a 15-page 
brochure published by this tubing com- 
pany extolling advantages of their prod- 
uct was later reduced to 8 pages & their 
claims trimmed. Advertising in national 
magazines formerly showed use of ma- 
terial in concrete slabs but now they 
advertise it only for use in ceilings. 


Materials & details of construction used 
in this residence were considerably above 
the quality of the moderately priced 
home. ‘The general contractor followed 
the work very carefully « did an excel- 
lent job of construction in every respect. 
The heating installation was carefully 
designed & installed. 


Original leak occurred in an area near 
juncture of finished slate floor with 
finished concrete floor. Some credence 
is given to possibility that dilute muriatic 
acid solution used to clean slate may 
have somehow penetrated the area x& 
accelerated corrosive action. 


At present damage has been repaired « 
all charges arising therefrom have been 
paid without protest by company which 
made heating installation. Architect’s 
time has been Feonerbuted without charge. 
However, there is possibility that ee 
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leaks may develop, possibly after the 
one-year guarantee period. We are in- 
terested in seeing that owner is protected 
x that the contractors who made the in- 
stallation in accordance with tubing com- 
pany’s specifications are not required to 
suffer financial loss out of proportion 
to their obligation. We are bringing 
such pressure to bear as is at our dis- 
posal short of legal action. 


from independent lab report: 


A coating of copper will protect an iron 
or steel pipe against corrosion only if 
coating is impermeable & continuous over 
length to be protected. Presence of pin- 
holes in copper coating, in presence of 
a slight amount of moisture, will allow 
corrosion & rusting to take place. In 
fact, under these conditions corrosion of 
iron or steel will be accelerated by 
presence of copper, due to electrolysis. 


It is our opinion that failure of this 
pipe is due to electrolytic corrosion 
around pinholes in the copper coating. 
Al: (the architects) 


After careful study of the problem we 
have reached the following conclusions : 


e tubing is subject to considerable but 
limited corrosion due to presence of 
moisture in wet concrete & that this 
corrosion stops when concrete becomes 


dry 


e that in area where leaks & severe cor- 
rosion occurred, additional water had 
been present. 
could not be determined but it was 
definitely established that it did not 
come from a leaking joint in tubing. 
Details of installation made it highly 
unlikely that water got thru mem- 
brane from below. ‘There are no 
water pipes within 10 feet of the 
trouble 


e that when water is present corrosion 
is very rapid, due to electolytic action. 
Common practice of using calcium 
chloride as an admixture in concrete 
accelerates this action 


e that the tubing company has adver- 
tised, recommended & sold tubing for 
a method of installation for which it 
is not qualified, & that it & its sales 
representatives are financially respon- 
sible for all expenses involved in re- 
pairing original leak «x any subse- 
quent leaks which may develop due to 
corrosion in a period of at least 25 
years following date of completion of 
building. 


Source of this water: 
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The fact that other similar failures of 
the material have occurred in your area, 
&« the company has agreed installation 
was a first class job & that it met or ex- 
ceeded all specified conditions would 
seem to justify the opinion that this ma- 


terial is not to be relied upon for this. 


type of service. 
Record of failure of both black steel & 


genuine wrought iron pipe, employed i in| 
the eleven ice rinks reported in your en- 
closures, points up the problems involved | 


in placing of metal piping in concrete 
slab construction. 


While contractor is under obligations te 


replace defective material for the period 
of a one-year guarantee in equity this 


burden should be assumed by the com- 
pany whose material has been shown un-. 


suitable for an advertised use. 


Perhaps threat of suit against the mE 
company on the part of contractor would 


lead that company to assume responsi-_ 
for possible replacements for 4. 


bility 
more realistic period. 


NOTES—PRECAUTIONS: 


e avoid use of (or contact between) 
diverse metals used for reinforcing,, 


piping & control tubing 


e avoid use of (excessive) 


additives in concrete mix 


e take max precautions in specification) 
& supervision re waterproofing, ex-/ 
cess water In mix & construction oper-- 
tions to avoid water around piping in) 
amounts which cannot be quickly: 


evaporated by heat & regular opera- 
tion of heating system 


e avoid acids in cleaning finish floor 
materials 


a a 


Will you qualify as a professional by; 

joining this clinic? The procedure is 

very simple: 

Write to the AIA Department of Edu- 

cation & Research in concise form to: 

e provide answers to above questions 

@ raise questions about materials which 
have caused trouble 

e provide best answer you have found, 
if any, for benefit of others 


All communications will be treated confi-} 
When cases are referred tof 


dentially. 
scientific or technical agencies or to man- 
ufacturers, sufficient identification will 
be provided for investigations if neces- 
sary, but in no case will the name of 
architect, building or trade name of ma- 
terial be identified in publication, 
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ARCHITECTURAL SERViCES FOR DEVELOPMENT BUILDERS 


PROFESSION confronted with a vast 
LA new field of profitable activity 


) would be expected to enfold the oppor- 


tunity vigorously and enthusiastically. 


| We have that opportunity in the field 
‘of operative or merchant building but 
| the profession is reaching toward it with 
|. timidity. 


| The Committee on the Home Building 
| Industry has recognized that lack of 
| knowledge of the services required and 
| of the business methods to be employed 
_ for profit has kept architects from en- 


couraging development builders to em- 
ploy them. Hoping to establish some 


_ pattern for these services and business 
’ arrangements, we have conducted a sur- 


vey asking architects who have had such 


) experience to share it—good or bad. 


| As large scale development has come, 


as a business trend, largely since the war, 
it is not surprising that many architects 
have had sad experiences in it, becom- 
ing discouraged before reaching a suc- 
cessful arrangement. 


| Equally, many builders have been sorely 


disappointed in the inept or inexperi- 
enced services they have had from some 
architects. “This is a new type of prac- 


tice requiring a different approach from 


the usual architect-client-contractor rela- 
tionship. It is more akin to product de- 
sign of a mass produced article. 


The builder & the client are one, & the 
ultimate owner is a nebulous & some- 
times unpredictable “buyer.” The archi- 
tect & the builder are successful to the 
extent that they guess the buyers’ de- 
sires & whims, & accommodate themselves 
to the ever present critical eyes of the 
lending institutions & their personified 
courage, the FHA and VA. Frustra- 
tions to inspired design can only be over- 
come when the architect realizes that he 
is dealing with an average public & that 
to lead them in the right direction he 
cannot step too far ahead, else he lose 
them, x no good is done. The reward 
to the architect is in service to the people 
& a satisfaction of seeing better com- 
munities arise than would have been 
possible without his services. Ioo, many 
of the architects engaged largely or ex- 
clusively in this type of practice enjoy 1n- 
comes comparable to those of our most 
successful practitioners. 
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L. Morgan Yost, FAIA, Chairman Committee on Home Building Industry 
(note: publication of these experience reports does not signify AIA approval of methods or fee schedules) 


The National Association of Home 
Builders has cooperated closely with our 
Committee. Its officers realize, just as 
we do, that we face a busy period of 
education of its members as to the prac- 
tical value of architectural services. We 
know, just as they do, that we also face 
a period of self-education of our mem- 
bers so there will be enough interested 
architects to serve the home builders 
adequately. There is little danger of 
saturation as the volume of home build- 
ing seems to stay well over a million a 
year, with a dollar volume of about 11 
billion, over one-third of the entire con- 
struction industry total. Each year the 
development builder controls a more pre- 
ponderant portion of this volume, 


Both NAHB and AIA see the possibili- 
ties in “team” operation. This type of 
architectural practice is still new. It may 
evolve into a standardized pattern but 
the survey gives little indication as to 
that pattern. Certainly we do not wish 
to standardize it. We do want to pre- 
sent the survey results, & especially ex- 
cerpts from some of the case histories, 
as shared experience, useful in the gen- 
eral furtherance of development building 
practice. 


the architects 


Fifty-two architects supplied data. Some 
had but one builder client, others had 
more—up to 30 reported by one archi- 
tect. Seventy-four individual case _his- 
tories were submitted. The architects 
are located in all parts of the country: 
New England 4, Eastern Seaboard 8, 
West Coast 10, the others widely dis- 
tributed in all inland areas of the coun- 
try. All the architects were in inde- 
pendent practice. None was a “captive” 
architect, employed full time on salary. 


the projects 


All projects: consisted of single family 
dwellings except three duplex house 
projects & one garden-type apartment 
project. Most were site-built though 
there were various degrees of prefabrica- 
tion, a trend which seems to be grow- 
ing stronger. 

In all but three cases the basic plans 
were originated by the architect. The 
three cases involved site planning with 
modification of plans already used by 


the builder. 
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The reported selling costs per house 
ranged from $8,000 to $20,000 plus. 

In a few cases the architects reported 
that they had also designed related com- 
mercial or community buildings under 
separate agreements. 


the service 


Great variety was evident in the amounts 
& kinds of service rendered. Architects 
experienced in the field report different 
procedures for different builder-clients, 
& even the same builder will usually 
want increasing amounts of service on 
successive Commissions. 


service on a typical project includes: 


e consultation & analysis of market, size 
& price range, suitable basic plan types, 
relationship to general community 
growth & planning 


e basic unit plans, usually 3, each with 2 
or more variant elevations, all studied & 
revised for mass production benefits, 
utilizing stock factory-made units & mill- 
or site-prefabricated elements such as 
roof trusses 


e site planning & landscaping 


e@ site engineering by engineer collaborating 
with architect 


e consultation with utility companies 


e working drawings include carefully 
studied construction details at from 12” 
to full size 


e specifications are not legal documents as 
in usual contract, & are therefore in 
simple outline form, or sufficient for 
FHA approval 


e@ specifications & details are subject to 
revision, after consultation with architect, 
for available products or more efficient 
construction 


e legal clearance—assistance in securing 
approval or permits from planning com- 
mission, building department & FHA, or 
financing institution. 


e supervision is “advisory,” not policing, & 
after pilot house or first few units, is 
usually limited to service at call of 
builder-client 


Prints may remain property of architect, 
returnable on call, & agreement may pro- 
vide that designs may be used on other 
projects only by arrangement with ar- 
chitect. 
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ARCHITECTS & DEVELOPMENT BUILDERS (continued) 


2 fee psf plan area, original &: 


remuneration 
Methods & amounts of compensation 
varied even more than the services 


rendered, & none followed any standard 
fee schedule for custom-design practice. 


It would seem that almost every con- 
ceivable reasonable method has been re- 
ported in this study, & there are no exact 
duplicates excepting in cases of an archi- 
tect using same schedule with more than 
one builder-client. However, some archi- 
tects report differing methods with dif- 
ferent builders, or for successive projects 
by same builder. 


Schedules reported include most of pos- 
sible fee combinations of retainer, per- 
centage, sf & royalties/unit. Following 
examples indicate variety: 


e retainer fee plus royalties: 


example: 


$2000 retainer fee (one basic plan & 4 
modifications), 
$500 down payment, $1500 upon de- 


livery of plans & specifications plus 
royalties 

first 30 units $160 each 

31-100 ee S150) +2 

101-200 FES SES by Ao hee 

example: 


for each basic design $1000 ($500 at 
authorization, $500 upon delivery of 
drawings, specs & plot plans) plus 
royalties for each unit built, payable at 
start of construction 


1-100 units $160 each 
101-200 eo iy Ayers 
over 200 HES 


extra compensation for site engineer, re- 
vision of drawings & for blueprints, etc. 


e flat fee per basic plan plus royalty 
for re-use on sliding scale 


example: 


$800-$1000 each basic plan—max of 
1500 sf 


royalty for re-use of any basic plan 
1-25 units $100 each 
25-50 v TS ahs, 
50-100 on 50 ” 
100-200 oe 35205 
over 200 oe! 25°45 


Thus a 100-house tract with client wish- 
ing 4 basic plans would require follow- 
ing architectural fee: 

4 basic plans 


1100 sf @ $800 each $3200 
1-25 units @ $100 each 2500 
25-50 units @ $ 75 each 1875 
50-100 units @ $ 50 each 2500 


total fee approx $100 per hse $10,075 
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e fixed fee per unit 


example: 
700 houses. Fixed fee based on $35/ 
house plus $10/house for site adapta- 
tion & schematic landscape plan. This 
builder guaranteed total fee of $31,500 
whether or not he built all 700 houses. 
Project used 3 basic floor plans & one 
type duplex. All details applied to all 
types. This fee proved satisfactory & ap- 
proximately 35% of fee was profit. 


e cost plus with max total costs 


& fee 


example: 

500-house cooperative on cost-plus basis: 
20 different floor plans with max fee of 
$155,000. Architect was to receive $15,- 
000 for site plan in addition to cost-plus 
& ceiling. Architect’s profit, if within 
ceiling, was to be 25% of all costs & 
it allowed $6/h for architect’s own time. 
this arrangement worked out satisfactorily 
& job was done under ceiling price. 
example: 

If supervision is desired, a set price of 
$100 for inspection trips & for additional 
trips a charge of $10/house plus 8¢/mile 
with min charge of $25/trip. 


e cost plus fee per unit 


example: 
Drafting cost x 2 (architect’s production 


cost) billed monthly plus prints & other 


agreed recoverable costs, plus $75/house 
payable when foundations laid (princi- 
pal’s remuneration). 


e fixed fee for all services 


example: 

“Oid client had constructed over 2000 
houses from our designs had always had 
good sales response because of advanced 
design. 

“Wanted low-cost $10,000-$11,000 mod- 
ern house. First large modern tract in this 
area. | felt office would gain reputation 
for good modern houses from this type 
of project. Had difficulty convincing 
client of time & money involved in mak- 
ing drawings that could be built for this 
price. 

“Contract signed with fixed fee of $20,- 
000 to be considered payment in full for 
services. Net to architect was approxi- 
mately $8000. 

“‘Job was in design stages at least two 
months. An excellent set of working 
drawings were prepared. Models were con- 
structed & we helped supervise initial 
houses so carpenters would become ac- 
quainted with new methods used.” 


e costs plus percent for overhead, 
discounted by royalties: 


Architect was paid for all costs plus one- 
third, until building starts, at which time 
royalty of $100/unit applied against cost 
plus. When account is even, $100/unit 
royalty continues on all future houses. 


1953 


repeat: 


Contract called for compensation on basis 
of 12¢ psf of area for each plan, & 6¢ 
for additional house limited to min of 
705 sf, & max of 720-sf—obviously all 
houses had to be one story. As economy 
safeguards, ratio of area to perimeter of 
each house had to be greater than 5.0. 
(With areas mentioned, theoretical max 
ratio that cf a square—is not above 
6.7). This rather arbitrary rule prevented 
unduly attenuated, & therefore expensive 
plans. 


percentage on plans plus fee for | 
elevation variants & site planning | 


example: 

3% each for 4 or 5 plans plus $25 each 
for 4 elevation variations plus $200— 
$300 for site pian—60% of fee at de- 
livery of drawings & 40% at FHA ap- ff 
proval. Extra compensation for renderings _ 
& perspectives, & for color schemes. 


variants: 


Percentage fee on selling price of house, 
since it is sometimes difficult for archi- — 
tect to get correct cost figure. Extra com- 
pensation for changes by purchaser of 
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merchandising 


In many instances the architect was of ~ 


help to the builder in merchandising the 
project. 


at extra compensation. A few helped 
prepare & lay out sales literature. One 
even designed the signs for the project. 
A list of sales features for use by sales- 


men was in several instances prepared 


by the architect in cooperation with the 
sales manager. 


Scale models were occasionally prepared 
in the office of the architect, more often 
by an outside model builder under the 
architect’s direction. These were usually 
intended to show to salesmen & prospects, 
not for design study. 

Actual houses, open to the public as 
“model houses,” were often furnished 
&« landscaped under the direction of the 
architect. 


It is obvious that the architect must be 
constantly aware of the merchandising 
side of development building to practice 
successfully in that field. 


Great majority of architects reporting 
indicated that their experience in this 
field has been satisfactory professionally 
& financially. The few unsatisfactory 
reports were based on very limited ex- 
perience & were presumably due to lack 
of mutual understanding & firm agree- 
ments on services & terms. 


Many prepared renderings for — 
display, publication, or use in literature, — 


INSTITUTE OF ARCHITECTS — 
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( 


nportant field of service e e e 


Jur experience has been limited to one 
mtract, (fee psf area) which we re- 
urd as having been pleasant, instruc- 
jve & practical. Even though margin 
profit was small, we derive a sense 
~ satisfaction oui having served in a 
eld of importance to the public not 
uch favored by architects in this local- 
y. 


itterly discouraging « e e 


il have had two such experiences, & 
ey have both been so utterly discour- 
jzing that I can only assume that 
juilders with whom I had dealings were 
jttirely untypical. Their conduct was 
}cking in the elementary principles of 
Iecent & honorable human behavior, & 
I hesitate to go into any detail.” (!) 


finitely satisfactory « « e 


The $20,000 house experience was not 
)o satisfactory, slower rate of construc- 
jon resulting in only a moderate profit, 
| any, at fee of $100/house. In future, 
} additional work in this price range is 
mtemplated, we feel we should ask a 
igher fee of perhaps $150/house. 
12,000 house work at $50/house, on 
ther hand, has been infinitely satisfac- 
bry with large rate of production re- 
iting in a total construction volume of 
17 or 8 million & fees totalling several 
jmes our costs. This has perhaps been 
jartially due to fact that house plan 
feveloped has been most successful & 
las been used over & over again with 
lariations wherever necessary. Approxi- 
uately 600 of these houses have been 
uilt from same floor plan, plans being 
drawn in one subdivision to include 
all basement, mirrored in another sub- 
livision to include houses on opposite 
‘de of the street where drives were re- 
uired to be on same side, & further 
{tered as required in other instances 
br special elevation treatment, changes 
) heating systems, etc. Basically, how- 
ver, plan remained same. 


In each case our work consisted of de- 
elopment of floor plans, as many varia- 
ons & elevation treatments as required 
8-12 elevation variations usually), 
yirrored plans where necessary, plot plan 
york on existing street layouts, including 
ll sketches, preliminary drawings, pre- 
sntation drawings, working drawings, a 
ertain number of details & no specifica- 
ions or supervision.” 
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ese statements. taken from survey have been edited to preserve anonymity 


retainer separates 
goats © oe e 


sheep from 


“We might be approached by a builder 
wishing to construct 100 houses in low- 
est price field, stating that he could not 
build more fan 4 distinct basic plans 
with whatever variations could be 
worked out within the price range. 
Architect’s work would include prepara- 
tion of 4 basic plans, FHA Descriptions 
of Materials, & a plot plan showing 
pertinent information required by FHA, 
but not including any civil engineering. 
We have found that with simple houses 
between 675 & 900 sf architect could 
charge a fee pte $25 & $50/house. 
We ane found it only good business on 
part of architect to require that produc- 
tion cost be guaranteed regardless of 
whether project is constructed & to re- 
quire a retainer of $100 to $500 from a 
new client on this sort of work. Re- 
tainer system has been one of greatest 
means of separating sheep from goats. 
“Plans prepared for a group of 100 
houses at, say, $40/house resulted in a 
fee considerably higher percentagewise 
in relation to production cost than al- 
most any other type of work.” 


factors in financing e @ e 


“In most cases builder must know how 
much plans are costing him to ascertain 
his financing & selling price. It is impos- 
sible to set a fee on a percentage basis, 
on entire project, as in many cases con- 
tractor does not know how far his project 
will go & financing is certainly one of 
most important factors.” 


hourly rate expedites e e e@ 


“Trouble with fee based on percentage 
of construction cost is in trying to find 
out what that cost really is. It doesn’t 
take too long for builder to go thru 
sketch stage when he is on an hourly 
cost basis.” 


architect’s incentive e e e 


“Tdeal arrangement is for architect to be 
paid first part of his fee to cover at least 
to participate on a 
royalty basis thereafter thus protecting 
him & likewise helping builder at time 
of builder’s heaviest expenses by not 
collecting entire fee at beginning. This 
participation also gives architect an in- 
centive to really ‘‘put out” for the suc- 
cess of the job since the more successful 
the job the greater the profit for archi- 
tect.” 
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evolution of a consultant e e e 


“Builder in this case had previously en- 
gaged a number of architectural firms 
who were paid on either a percentage 
or a lump fee basis. Unfortunately these 
arrangements were not _ satisfactory. 


Builder apparently did not receive type 
of architectural service appropriate to his 
operation. We suspect that architects 
involved attempted to tailor their serv- 
ices to fit agreed-upon fees. As a result 
of this experience, builder dispensed 
with professional architectural services & 
added an architectural draftsman to his 
direct payroll. ‘This arrangement was 
not satisfactory for long as technical 
problems developed which required spe- 
cial professional advice. Builder first 
turned to our firm for special “spot as- 
sistance” & soon placed entire respon- 
sibility of architectural work with us. 


busy since ‘40 e o e 


“Late in 1940 I was first engaged by 
the principals of one company to pre- 
pare plans for a project of 50 low-cost 
houses. Since then, excepting war 
period, there have been hardly 4 con- 
secutive weeks in which my office has 
not been involved in a commission of 
some sort for that organization. “This 
information is given to explain the rather 
informal manner in which our architect- 
builder relationship is conducted, extend- 
ing to nature of drawings & specifica- 
tions, which are expected to be final only 
to extent that neither builder or archi- 
tect can improve upon result before com- 
pletion. Such informality would be 
catastrophic in cases where builder 
lacked desire to produce finest possible 
job (& not always within the budget). 


Thus, after initial conference, prelimi- 
naries are prepared, studied, repaired & 
discarded, until we think we have a solu- 
tion good enough for working drawings ; 
invariably we find that working draw- 
ings can be improved over the studies; 
we have never written more than a form 
specification, & this is only for mortgage 
purposes, because builder expects to 
change his specifications at any time that 
it can be done so advantageously. Dur- 
ing construction we never have failed to 
make improvements, & sometimes these 
changes are quite radical (most of them 
are changed in “pilot model,” but some 
are held over for production model). 


PAGE 17 


TLE TON eC LY. 


AIA File No. B1.4 


AIA File No. Bl.+ 


TRENDS & COMMENTS (continued) . 


a descriptive contract e e« e 


Excerpts from architect-builder contract: 
“Tt is our understanding that you wish 
us to design distinctive houses of these 
general sizes (which we assume can be 
Sovered by square footage totals) ; of 
standardized plans to Siptiny construc- 
tion procedures, but with exterior varia- 
tions of sales value which we might 
evolve by combinations of materials, or 
colors & textures, or plan reversals, or 
variations in roofs, or garage & porch 
arrangements, or by variation to suit 
topography, or by site relationships—all 
with due regard to cost factor & saleabil- 
ity. 


“We will endeavor to confine ourselves 
to over-all space limitations prescribed 
by you & will submit our recommended 
solutions to you step by step for your 
approval. We will offer suggestions but 
make no specifications as to materials 
or methods, leaving all such cost-factors 
in your hands. Under the circumstances, 
it is not possible for us to assume any 
responsibility or liability for costs. Any 
element, which in our judgment, might 
unduly increase costs, can be eliminated 
in preliminary stage.” 


salaried consultant @ e e 


“Occasionally there appears a more sub- 
stantial type of speculative house client, 
& with these I have found no difficulty 
in working out an arrangement resulting 
in a good job as well as a reasonable & 
fair method of compensation. On cer- 
tain of these projects development com- 
pany maintained its own drafting room 
& supervisory staff. Architect devoted a 
specified period of time, such as two half 
days weekly there & acted as general 
consultant, & also inspected such con- 
struction in field where it was necessary 
to select colors, textures, etc. For this, 
architect was paid a salary. On last 
project of this kind my compensation 
was $600/month. This extended over a 
period of 4 years & resulted in produc- 
tion of a very fine community.” 


really new approach costs e e e 


“Difficulty that I find with this sort of 
arrangement ($500 fee/basic plan plus 
$100 royalty) is that if a lower-cost 
home were concerned, architect’s fee 
would become a burden on builder (espe- 
cially initial fee). However, the lower 
the cost of house, the more work archi- 
tect actually is called upon to do if he 
really develops a new approach to entire 
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structure, rather than simply furnishing 
a floor plan & elevations for conventional 
methods. 

“On one house (only a few examples of 
which were constructed unfortunately), 
I spent over $3000 in development & 
research of methods & assembly. Draw- 
ings which we finally completed were 
actually shop drawings for the house 
rather than working drawings, as would 
normally be expected.” 


conservatism fosters moronic 
design e © e 


“Builders here in smaller communities 
prefer custom jobs & can usually get 
them. Therefore, they are uninterested 
in speculative developments, particularly 
if any design is suggested deviating from 
proved customer acceptance. Lending 
agencies are, of course, equally conserva- 
tive, so rate of change is very slow & 
only those improvements promoted & 
advertised by large manufacturers are 


accepted. 
“This creates a climate in which an 
adventurous builder-promoter might 


make a fortune; but he might go broke 
too. With incomes taxes & credit re- 
strictions as they are, why take the 
chance? So builders go on building 
the moronic houses accepted by imitative 
buyers & approved for marketability by 
conservative lenders who have their ears 
to the ground & their eyes on their books, 
where presumably the eyes of all good 
lenders belong.” 


more and more enthusiastic e e e 


“The more work we do on modern tract 
development the more enthusiastic we 
become. Another project now in design 
stages will really establish a new stand- 
ard for low cost tract houses. We are, 
however, going to be forced to establish 
a higher fee standard in order to con- 
tinue extensive preliminary design 
work.” 


money talks e e e 


4 projects by one architect who also 
carries on typical practice in institutional 
buildings: 


units rms 


type 

2 story frame 

& brick veneer 264 1048 
2 story frame i 

& brick veneer 262 1008 
3 story brick 130 581 
2 story frame 

& brick veneer 636 2226 


hrs draftg 


careful study pays « ¢« e ‘ 


“We are now working in our fourtt 
tract with this client & this scheme (cost 
plus discounted by royalties) works o 
ideally & permits us to do very, veri 
careful «& complete drawings, which 1} 
long run save builder money. Man 
builders may feel that this system } 
rather expensive, but with prope 
thought & analysis of problems, it work} 
out to be less than some lower fee 
builders are paying, since we can prov 
that we either are saving constructio! 
cost money, or providing him a produc 
which outsells his competition.” 


nothing less than the best e e e 


“TI am prepared to advise a builder the 
my office is not a tracing factory to tur 
out print after print of his favorite house 
whether it is his design or some one else’ 
My services consist of site planning 
color integration ; detailing to speed 
construction process ; mechanical design 
& assistance in advertising & sales pre 
motion. For these services my most £¢ 
cent project is bringing a fee of 4% a 
cost of first unit & $100 for each add 
tional unit, of which there are 11 in firg 
phase, with about 20 to follow. It wz 
clear to this builder that although builde 
was paying a much larger fee than H] 
had ever previously paid, he woul 
eventually realize proportionate benef 
from more careful study by architect. 
“After keeping records of time & cost € 
above project, I find that fee, if any 
thing, was too low. Trying to do 
conscientious job means keeping in clog 
& constant touch with builder; in advii 
ing about materials, appliances «& fir 
ishes; & includes careful check of progres 
of pilot house, as well as supervision ¢ 
furnishing & landscaping of model hom 
“I am convinced that designing for buildf 
ers is not worth doing unless it can t 
done well. I hope that a_ sufficier 
stream of work will allow me to hold 4 
above ideal. I hope that other arc 
tects can see that they cannot afford 1 
do any less than the best job they kno) 
how, if they want to gain the respect 
the business of the operative builder.” 


cost fee received 
2276 $11,380.00 $20,000.00 
2559 12,795.00 20,000.00 
2308 11,540.00 15,000.00 
5600 28,000.00 50,000.00 


(cost at $5/hour which includes drafting, overhead & drawing account) 
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SCHOOL STOCK PLANS 


state 


alabama 


arizona 


arkansas 


california 


colorado 


connecticut 


delaware 
florida 


georgia 


idaho 


illinois 


indiana 


iowa 


kansas 
kentucky 


louisiana 


maine 


meryland 


massachusetts 


michigan 


minnesota 


mississipp1 


missouri 


montana 


nebraska 
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available extent 
X a) additions to 
old const. 

b) 2 classrooms 

x 

® impoverished dis- 
tricts only max 
$10,000 

@ ]-room 

X 

X 

x 

x 

X 

»¢ 

X 

x 

X 

X 

® 1-2-3-4 room 
bldgs & assist in 
plans for shops, 
lunch rms etc. 
additions 

X 

@ up to 4 class- 

Auth. room bldgs 

Xx 

X 

X 
rural schools 

Auth. up to 2 class- 

rooms 

® rural schools up 
to $15,000 

Xx 

X 

X 
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statute 


x 


Pad 


x x 


1953 


ever 


in past* 


til now 


(® yes Xno) 

=) 
reasons for discontinuing & comments 
4 


discontinued when stock plans became obsolete & did not have) 
personnel to draw new plans. (O. P. Richardson) 


schoolhouses done on a local district basis. (Myron R. Holbert) 


practice discouraged, nature & services of architect emphasized. 
However needs of impoverished districts probably demand con- 
tinued limited use of stock plans. (J. W. Handy) 


education code based upon school district employment of private 
architect. Support of this concept is firm policy of state department 
of education. (Charles Bursch) 


(J. Burton Vasche) 


1 & 2-room school plans prepared 35 yrs ago, only about two; 
buildings erected. Definite consideration in a few localities of em- 
ploying an architect on a salary basis to set up necessary organiza- 
tion for about 5 yrs. (N. S. Light) 


(George R. Miller, Jr) 


* formerly plans for special shops. All stock plans discontinued 
because of different site conditions, enrollment & curricula, & be- 
cause stock plans impede development of changing techniques of 
instruction. (Forrest M. Kelley, Jr) 


virtually discontinued & discouraged because existing stock plans 
antiquated, personnel insufficient to revise old or develop new 
plans & because of unsatisfactory results due to local officials net 
constructing building properly. (L. Miles Sheffer) 


for over 25 yrs state department of education has had a part-time 
architect available as consultant on plans for school buildings. 
Law requires ernployment of a licensed architect for original plaz-. 
ning of schools. (Alton B. Jones) 


rather obsolete & very elementary bulletin shows suggested plans 
for 1-2, 6-8 room schools. Future bulletins will not go even this 
far. (C. C. Byerly) : 


(H. L. Smith) 


each community should solve its building problems individually, 
in light of local needs. For that reason no plans to furnish stock: 
plans to local communities. (Gerald W. Boicourt) 


(W. C. Kampschroeder) 


projects usually so isolated & scattered that satisfactory archi- 
tectural service not available. This plan seems to be in interest cf 
board as well as of architects. (Gordie Young) 


(C. E. Holly 


some adaption of stock plans, prepared by an architect (law), have 
been used in many of the smaller communities. (William O. Bailey) 


(James L. Reid 
(John J. Desmond) 


* prior to 1932 1-room school stock plans. Discontinued when 
school code of that time was repealed & because law requires an 
architect to prepare plans for any building costing $15,000 or 
more. Board would oppose law requiring stock plans, feels that it 
is inadvisable. (Wilfred Clapp) 


practice unsound & has been practically *inoperative for past 10 
yrs. (I. O. Friswold) 


no law either for stock plans to be furnished or architects to be 
employed. Stock plans furnished to districts with very little funds, 
(costing less than $15,000). Larger jobs done by architects. 
(T. H. Naylor) 


a few stock plans for small buildings. Discontinued because plans 
not complete enough to get good comparative bidding, idea of ali 
schools in state looking alike not appealing, & buildings should be 
designed to fit. particular community’s needs & style in architecture. 
(George D. Englehart) 


(C. R. Anderson) 


* recommended floor plans included in annual reports. Discon- 
tinued to allow local initiative. Consultive services offered based 
on extensive surveys conducted by qualified staff or professional 
volunteers. (Floyd G. Barker) 
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AIA File No. D 


SCHOOL STOCK PLANS 


reasons for discontinuing & comments 


sole function of state department of education is to approve plans. 
(Dwight F. Dilts) 


(Paul E. Farnum) 
(John H. Bosshart) 


law requiring approval of smail buildings & additions token only. 
(Tom D. Riddle) 


* plans & specifications for 1 or 2 teacher schools which became 
outmoded & under district reorganization no demand for them. 
Larger districts are more able to furnish architectural services. 
Plans for these occasional units should be adapted to individual 
district needs & desires. (Don L. Essex) 


standard state stock plan occasionally developed largely for sake of 
illustrating certain economies & available to schools upon request. 
These were often bases for plans done by architects. Present serv- 
ice of developing specialized units & features to be used in ¢otal 
pon welcome by architects & school authorities. (Clyde A. 
Erwin 


department approves plans before construction. (M. F. Peterson) 
(E. J. Arnold) 
use of stock plans limited. (Phil Gruber) 


department suggests plans which meet needs of individual schools. 
Plans must be worked out with regard to site, type of program, etc. 
(A. L. Beck) 


* statute requires that stock plans for schools up to 4 rooms but 
these have not been issued for yrs due to their obsoleteness. (Harry 
W. Stone) 


department’s approval of all school plans required. Requirements 
should be kept flexible. (Michael F. Walsh) 


discontinued because of utter lack of adaptability to sites, needs 
& different programs, lack of economy because original architect 
not at hand to supervise & prevent errors. State educational finance 
commission feels that public funds are best safeguarded by having 
work done by registered architects. (W. B. Southerlin) 


at one time rural school plans furnished. State standard school aid 
was discontinued as were the plans. 


practice discontinued because each school building should be 
tailored to house local educational program. Law provides that 
all school buildings costing $10,000 or more be planned by a 
registered architect. Department agrees, wants to avoid lack of 
originality. (J. B. Calhoun) 


statute provides for buildings for small rural districts, but this has 
not been practiced for some yrs because steck plans could not 
adequately meet needs of various communities. (Joe R. Humphrey) 


(Vaughn L. Hall) 


for number of years plans for 1 or 2-teacher schools furnished 
but discontinued as this size not in demand due to consolidation. 
(Carl A. Batchelder) 


stock plans furnished many yrs ago discontinued, found impracti- 
cable. New stock plans (1952) for 2 types of schools each with 
alternate additions of classrooms & auditorium. Architect needed 
for supervision & general adaption to particular site & community. 
(Arthur E. Chapman) 


district officials select architect. (George R. Pasnick) 
plans furnished to county boards for optional use. (W. W. Trent) 


for yrs very active service in furnishing stock plans for 1-2-3 room 
schools & additions. Result unsatisfactory because of limited bor- 
rowing power, difference in site & terrain, different community 
needs, lack of professional supervision. Discontinued for these 
reasons after agreement that registered architects would accept 
that type of work (small schools, additions, etc) at regular fees. 
Department will support any legislature requiring that all school 
construction be done by a registered architect. Present law pro- 
vides that construction exceeding 50,000 cf be done by an archi- 
tect. (A. L. Buechner) 


(Edna B. Stolt) 
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STOCK PLANS FOR SCHOOL BUILDINGS 


A NATIONAL SURVEY 


oan en $e 
by the AIA COMMITTEE ON SCHOOL BUILDINGS* 


Data presented herein were col- 
lected in November 1951 by tele- 
graphic survey of all 48 State De- 
partments of Education. The in- 
formation has been circulated to 
some extent in untabulated form but 
it was felt that this more complete 
report would be of value to those 
communities in which the question 
might arise & might provide helpful 
information for administrators, edu- 
cators, school board members & citi- 
zens. 


This is a factual report of the survey 
with no attempt to discuss use of 
stock plans which the great ma- 
jority of these offices disapproved. 
Another SCHOOL PLANT STUDY 
now being prepared by a recognized 
authority will go into more detailed 
study of the stock plan problem. 


It is interesting to note that the re- 
sponse to the survey was very 
prompt, 46 of the 48 replies being 
received within a few days—some 
the same day—& that they were in 
a number of cases followed by vig- 
orously-worded airmail letters. 


10 states have limited stock plans available: 


west virginia 
california 
minnesota 
kentucky 
maine 
arkansas 
mississippi 
oklahoma 
virginia 


north carolina 


]-room 


2-room 
4-room 


$10,000 

$15,000 

“small construction’ 
4-6-room 

7-10-room 

special units 


23 states do not use & never have used stock plans for school 


buildings: 


arizona 
colorado 
delaware 
idaho 
illinois 
indiana 
iowa 
kansas 
louisiana 
maryland 
massachusetts 


montana 
nevada 

new hampshire 
new jersey 
new mexico 
north dakota 
ohio 

oregon 
rhode island 
utah 
washington 
wyoming 


15 states do not use but formerly used stock plans & have 
now abandoned them: 


clabama 
connecticut 
florida 
georgia 
michigan 
missouri 
nebraska 


new york 
pennsylvania 
south carolina 
south dakota 
tennessee 
texas 
vermont 
wisconsin 


“ AIA COMMITTEE ON SCHOOL BUILDINGS (1951) 


William W. Caudill, chairman 


Texas 


Richard L. Aeck 


Georgia 


Henry L. Blatner 


New York 


Charles R. Colbert 


Louisiana 


Alonzo J. Harriman 


Maine 


John W. McLeod 
District of Columbia 
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Lauren V. Pohlman 
New Jersey 


Donald P. Setter 
Minnesota 


Eberle M. Smith 
Michigan 


Howard Dwight Smith 
Ohio 


Henry L. Wright 
California 


Frederic Arden Pawley 
AIA-HQ Staff Executive 
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iticle 2: reimbursements: 


|ior to present forms there was no pro- 
pion covering payment for reproduc- 
on of drawings & specifications. Each 
jchiect negotiated with his client how 
lany copies architect would provide 
der his fee, owner to pay for copies 
| excess of that number. There was 
lund to be no standard practice, the 
amber paid for by architect varying 
fom 2 to 12 or more, according to cir- 
i mstances. 


order to establish a standard pro- 
idure, AIA Forms A-102 &« B-102 
fate that owner pays for all reproduc 
bns of drawings. No reimbursement is 
jovided for specifications, the result, as 
ended, being that architect provides 
jl necessary copies of specifications. 
I-has been suggested that to avoid con- 
‘sion & possibility of undue expense to 
ichitect when a large number of speci- 
hations might be required that repro- 
hetion of both plans «& specifications 
lould be paid for by owner. 


hich do you approve ? 


tticle 4: extra services & special 
ases: 


ihe Standardized Accounting System 
ir Architects, following standard & ac- 
pted accounting principles, states that 
ne actually spent by principals in pro- 
icing designs, drawings, specifications 
in making inspections of work is a 
ut of direct expense for each job, & 
‘ould be so charged at an agreed hourly 
te somewhat above the salary of an 
nployee who would do such work. 
‘tticle 4 now states that architect “shall 
» equitably paid for such extra expense 
service involved.” 
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To assist the Institute's committees in coordinating accounting 
terminology & contract practices in various standard documents, which 
are now under joint study by the Committee on Contract Documents 
& the Committee on Accounting Methods & Office Practice, please 
fill out following questionnaire. Fold—staple—stamp & mail it to: 


William Stanley Parker, Chairman 

AIA Committee on Contract Documents 
120 Boylston Street 

Boston 16, Massachusetts 


payment for reproductions of drawings as now provided 


payment for reproductions of drawings & specifications 


have you had any serious or regular difficulty in arriving at proper 
payment under this provision? 
remarks: 


do you generally arrive at this amount by applying a fixed 
multiple of direct personal expense? 
remarks: 


do you believe architect’s time spent on production work should 
be included in direct personnel expense? 
remarks: 


concerning above, do you believe that there should be included 
in agreement forms a specific statement such as: “he (the 
architect) shall be reimbursed for such additional work at rate 
Of Stee times direct personnel expense which shall include 


architect’s work at $. per hour.” 
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AIA File No. V8 


UESTIONNAIRE ON AIA OWNER-ARCHITECT AGREEMENT FORMS A-102 & B-102 
_—_—_—$—$— NE AIIREEMENT FPURM YD AR102 &_B-102 
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no 
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no 


yes 
no 


yes 
no 
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AIA QUESTIONNAIRE ON FORMS A-102 & B102 


ie following have been appointed The 
ry of Awards for the 1953 Product 
terature Competition: 

chard M. Bennett, AIA, chairman 

n H. Dyer, AIA 

| Edwin Green, FAIA 

verge S. Idell, AIA 

n John Small, AIA 


}»pointments to committees: 


Hgar H. Berners, Director, North 
fentral States District, has been ap- 
jinted an Institute representative on the 
int Committee of The AIA « the Pro- 
cers’ Council. 

iul W. Norton, of the Massachusetts 
shapter, has been appointed representa- 
ve of The Institute on Committee 315 
the American Concrete Institute. 
ysseph Henry Abel has been appointed 
'e third representative on The Institute 
serve on the American Standards 
Issociation Sectional Committee Z65 on 
uilding Areas. 

ichard G. Wheeler, of the San Diego 
hapter, has been appointed a representa- 
ive of The Institute on the Standing 
ommittee for the Recommended Com- 
vercial Standard for Stock Ponderosa 
nine Insulating Glass Windows & Sash. 
‘ugh Perrin, of the Washington-Metro- 
litan Chapter, has been appointed a 
hpresentative of The Institute on the 
itanding Committee for the Recom- 
nended Commercial Standard for Serv- 
fe Weight Cast-Iron Soil Pipe «& 
/ittings. 

Vallace W. Taylor of the Georgia 
Vhapter has been appointed Representa- 
‘ve of The Institute on the Standing 
Jémmittee for the Recommended Com- 
nercial Standard for Standard Stock 
Double-Hung Wood Window Units. 


jouncil appointments to joint com- 
nittee of AIA and the council 


Trace Christenson, The Kawneer Co., 
Niles Michigan 

[. D. Wakefield, The F. W. Wakefield 
3rass Co., Vermilion, Ohio 

N.C. Randall, The Detroit Steel Prod- 
icts Co., retired at the end of 1952 
Fustave B. Gusrae has been appointed 
o succeed the late Cecil I. Cady as 
Zepresentative of The Institute on ASA 
Sectional Committee A17, on elevators, 
‘scalators & dumbwaiters. 


1ew council members: 
>. L. Ammerman Company 


(04 North Second Street 

Viinneapolis 1, Minnesota 
C. L. Ammerman, National Repre- 
sentative 
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Grand Rapids Hardware Company 
560 11th Street N. W. 
Grand Rapids 2, Michigan 
K. K. Beukema, National Representa- 
tive 
The Georgia Marble Company 
‘Tate, Georgia 
Willian; eV ance, Jr; 


Representative 


National 


record drawings for mechanical in- 
stallations: 


In the installation of mechanical equip- 
ment, no matter how carefully laid out, 
adjustments in location of concealed 
work may be necessary to prevent inter- 
ference with structural conditions & to 
accommodate other installations. 

These changes from planned layouts 
may cause difficulty in locating piping, 
etc. to meet maintenance requirements. 

A well known New England office has 
adopted following “Record Drawings 
Specification,’ which is made a part of 
General Conditions, & specifications for 
heating, plumbing & electrical work. 
These drawings also serve as a record 
of progress as work proceeds: 

e During progress of work furnish & 
keep on file, at all times, a complete « 
separate set of blackline prints on which 
shall be clearly, neatly & accurately noted 
promptly, as work progresses, all changes, 
revisions & additions to the work «& 
wherever work was installed otherwise 
than as shown on the contract drawings, 
said changes shall be noted. 

e Record prints shall also be used as a 
guide in determining progress of work 
installed by coloring-in various pipe 
lines, ducts & apparatus as erected. It is 
mandatory that this procedure be fol- 
lowed so that contractor can indicate ex- 
tent of work performed monthly subject 
to verification by engineer’s inspection in 
order to approve payment requested in 
each month’s requisitions. No approval 
of requisition for work installed will be 
given unless supported by record prints 
as mentioned in first paragraph. 

e On completion of work, submit to the 
engineers thru the architects, final record 
blackline prints mentioned above for pre- 
liminary approval. The engineers, after 
examining these prints & approving or 
criticizing them, shall return them to 
contractor with comments. Contractor 
shall then, at his own expense, either 
prepare new complete record tracings in 
ink of final installation, or arrange with 
the engineers, to have revisions made on 
original tracings, or arrange to have re- 
visions made on photo-lith C.B. cloth 
prints. Contractor shall then furnish « 
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submit to the engineers two sets of blue- 
prints on cloth of the work as actually 
installed. Each set of prints shall in- 
clude all sub-contract drawings & each 
print shall be designated as Record 
Drawing & dated when printed. ‘The 
tracings will be turned over to the 
owner by the architects. 


a call for service: 


One of the important ASA Projects, 
sponsored jointly by The Institute, The 
US Bureau of Standards, and the Amer- 
ican Society of Mechanical Engineers, is 
the American Standard Safety Code for 
Elevators, Dumbwaiters & Escalators. 

Opportunity is afforded for the appoint- 
ment of one or more representatives of 
The Institute on the ASA Sectional 
Committee A-17 in charge of this Stand- 
ard & members interested in this service 
are requested to communicate with Theo- 
dore Irving Coe, Technical Secretary. 


radiant glass heating panels * 


* Summarized from U.S. Bureau of 
Standards Building Research Summary 
Report 89. 


In recent years radiant glass heating 
panels have come into increasing use for 
heating residences and other small build- 
ings. ‘This type of panel was recently 
studied under controlled conditions by 
Paul R. Achenbach of the National Bu- 
reau of Standards under the sponsorship 
of the Housing and Home Finance 
Agency. ‘The results indicated that elec- 
trically-heated radiant glass panels con- 
stitute a satisfactory method of warming 
a basementless house. However, even 
with the house thoroughly insulated, 
electric heating can be expected to entail 
higher annual heating costs in most areas 
than would coal, oil, or gas because use- 
ful heat derived from electricity has a 
higher unit cost than that produced from 
these common fuels. 

The tests were conducted in a small one- 
story house of four rooms and bath, with 
a hallway near the middle of the struc- 
ture connecting the rooms. For the pur- 
poses of these tests the house was treated 
as basementless. The Test Bungalow is 
completely enclosed in an insulated struc- 
ture with a five foot space between out- 
side bungalow walls and the inner walls 
of the enclosure. Unit coolers in the en- 
closure allow the control of outdoor 
temperatures. 

The typical radiant glass panel is 
mounted on a metal frame and backed 
by a reflective shield from which it is 
separated by a small air space. A metallic 
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coating on the rear surface of the glass 
serves as the electric conductor and heat- 
ing element. The output per panel is 
typically about 1000 watts, although 
units with lower wattage ratings are 
available from some manufacturers. 
Panels are designed for either 115 or 
230 volts AC, and are made for mount- 
ing beneath windows, as baseboard units, 
or as vertical units adjacent to window 
frames. 


Heating is transmitted from glass 
heating panels primarily by radiation and 
convection. When the panel is heated 
above the room air temperature heated 
air passes upward over the face of the 
panel, through the space between the 
glass and the reflective shield, and be- 
tween the shield and the frame of the 
panel assembly. At the same time, ra- 
diant heat is emitted outward from the 
face of the panel. “The passage of air 
through the spaces back of the glass keeps 
the temperature of the rear of the as- 
sembly cool enough to allow it to be in 
contact with combustible materials. 


For some of the tests, the bungalow was 
insulated with 35% inches of rock wool 
laid on the upper side of the ceiling 
of the living quarters and one inch of 
rigid fiber board insulation nailed to the 
bottom of the floor joists, and the win- 
dows and doors were weatherstripped. 
The bungalow with this amount of in- 
sulation was considered as “uninsulated.” 
For the remainder of the tests, the stud 
spaces of the walls of the bungalow were 
filled with expanded-mica insulation, and 
plastic-filled wire mesh screen cloth was 
tacked over the outside of the window 
frames to simulate storm windows. With 
this additional insulation, the house was 
considered “‘insulated.’’ 


Ten radiant glass heating panels were 
installed in the Test Bungalow at the 
beginning of the tests. Two of these 
were placed under the double window of 
the living room, one under the single 
window of the living room, and one 
under each of the other windows of the 
bungalow, making a total of three panels 
in the living room, two in the kitchen, 
two in the north bedroom, two in the 
south bedroom and one in the bathroom, 
all located just above the floor level. The 
panels were rated at 1000 watts at 230 
volts, but were actually operated on a 
208- volt power supply corresponding to 
a capacity of approximately 820 watts. 


Approximately 20 minutes were required 
after starting to attain steady power de- 
mand and approximately 30 minutes were 
required to attain a steady temperature 
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on the exposed glass surface. The tem- 
peratures at the centers of the glass 
plates operating at rated voltage aver- 


aged about 340° F. 


The vertical temperature differences in 
the living zone with the radiant glass 
panels were about one to 2°F greater 
than those observed in the same house 
with a baseboard convector heating sys- 
tem. Insulating the walls and adding 
storm windows did not significantly 
change the vertical temperature differ- 
ences observed in this house. Since the 
same number of panels were in opera- 
tion in the insulated and uninsulated 
condition of the house, the percent of 
time during which the heaters were 
energized was appreciably less in the 
insulated house. Consequently, the 
chimney effect of the house and natural 
convection played a more significant role 
in the insulated house during the longer 
periods when the heaters were not ener- 
gized than in the uninsulated house. 


The maximum horizontal temperature 
difference between rooms was 1.6°F 
for an outdoor temperature of 32°F 
and 2.5°F for an outdoor temperature 
of O°F when all levels of observation 
were considered in computing the aver- 
age. The greatest variations between 
rooms usually occurred at levels 2 inches 
and 60 inches above the floor. Insulating 
the walls and adding storm windows did 
not significantly change the horizontal 
temperature variations within rooms and 
between rooms. 


The heat loss of the Bungalow was 8.33 
KW at an outdoor temperature of 0°F 
when the walls were uninsulated and 
5.18 KW when the walls were insu- 
lated. Because the line voltage was only 
208 volts, the ten panels installed in the 
Test Bungalow consumed only 8.2 KW 
of electric power; and since the installed 
capacity did not exactly equal the heat 
loss on a room-by-room basis, some of 
the rooms of the uninsulated house were 
slightly underheated at an outside tem- 
perature of 0°F. ‘The ratio of the heat 
loss of the insulated structure to that of 
the uninsulated structure was 62 percent 
for an outdoor temperature of 0°F and 
66 percent for an outdoor temperature 


Osi SOIR. 


An attempt was made to heat the in- 
sulated house with six panels at an out- 
door temperature of O°F using: two 
panels in the living room and one each 
in the other four smaller rooms. Some 
of the rooms were found to be under- 
heated because the heat loss of a par- 
ticular room exceeded the installed ca- 
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pacity of that room. ‘The results indi 
cated the desirability of having heatin\) 
units of lower and intermediate wattage 
capacity to heat small rooms. 
The radiant panels in the uninsulatee 
bungalow were compared under identicas 
conditions with a forced warm-air heatf 
ing system using baseboard registe + 
whose vanes directed the warm air dowrf 
at the floor. Comparison showed th 
radiant system provided more radia 

energy at the 30-inch level and mor 
comfort at the floor level. 

Analysis of the tests indicated that com; 
pensated room thermostats with ver 
low differential which produce rapid 
cycling of the heating units are desirabl 
with radiant glass heating panels. Thif 
would provide a continuous emission 9 
radiant heat, since the cessation of radiag 
tion between heating cycles was quit¢ 
noticeable when the “‘off” period was 9 

a long duration. Also a control devic 

for the system which would permit heat 

ing of the house to a comfortable levey 
at design outdoor temperature, but whi 

would limit the electric power demaiia 
to a value approximately equivalent 44 
the design heat loss rate, is desirable 
both from the standpoint of the com 

sumer and the utility company. i 
One type of glass panel was subjectee 
to thermal shock tests of the type tha 

might occur in use, such as rain coming 
through a window or shower spray ir 

the bathroom. ‘The main effect of tha 
treatment was an increase in power de 

manded by the panel due to the water’: 

cooling action. Mechanical shock tests 
showed that the principal weakness wash 
in resistance to shock around the edges 


conclusions: 


The results of these tests indicate tha 
electrically heated radiant glass panel: 
constitute a satisfactory method of warm: 
ing a well insulated basementless house 
from the standpoint of temperature 
gradients in the vertical and horizonta: 
direction, floor temperatures, and gen: 
eral comfort. Accepted methods for the 
calculation of the heat loss of a house 
may be used in determining the tota, 
capacity of the heating units required] 
The total energy required to produce ¢ 
desired condition of warmth may be 
slightly less with electric panels tharj 
with more conventional heating units be- 
cause of the absence of piping or duct 
heat losses, because the reverse heat 
losses from the heating elements are 
lower, and because the individual roorel 
thermostats can more readily prevent 
over heating of any of the rooms. 
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TECHNICAL BIBLIOGRAPHY 


key 


{ b—bibliography 


p—plans & details 


. d—diagrams s—sketches 


v—photoviews 


\Standards & publications available from 


ithe Superintendent of Documents, Gov- 


yrament Printing office (GPO) Wash- 
jugton 25, D.C. (Stamps not accepted) 


jLive Loads on Floors in Buildings 


John W. Dunham, Guttorm N. Brekke, & 
George N. Thompson, US Bureau of 
Standards. (BMS Report 133) GPO, Dec. 
1952, 81% x 11, 27p 20¢ tp 


pSummarizing available information on 


Moor loads in buildings, including the re- 
ysults of a recent survey that has pro- 


vided data on several occupancies about 
which detailed information has been lack- 
ing. Variations in loading within the 
jsame occupancy are shown & a method of 
Hlive-load reduction for structural mem- 
bers supporting large floor areas is de- 
scribed. 


\Fire Resistance of Concrete Floors 
Daniel S. Goalwin, US Bureau of Stand- 
ards. (BMS Report 134) GPO, December 
1952, 8% x 11, 1lp 15¢ gvp 


j This report is intended to aid in evalu- 


ting the fire-resistance characteristics of 


jconcrete floor constructions & to give de- 


signers a basis for the selection of con- 


)structions to meet fire resistance require- 
»ments. 

|This report indicates that if protection 
ifor reinforcing bars is not adequate the 
}temperature rise in the bars may be such 


as to cause failure due to decrease in 


yield strength, though temperature on 
top of floor has not risen the amount 


necessary to cause failure by temperature 


rise. 


‘Metal Lath (Expanded and Sheet) and 
‘Metal Plastering Accessories 


J 


} 


Commodity Standards Division, Office of 


f 


of Commerce. (Simplified Practice Recom- 
GPO, 534 x 934, 12p 


Industry and Commerce, US Department 
} 


mendation R3-52) 
5¢ pt 
Covers various types of metal lath, « 
various metal plastering accessories in- 
cluding size, weight, gage, length, etc. 
Housing Research No. 5 
_ Housing & Home Finance Agency. GPO, 
March 1953, 8% x 11, 75p 40¢ tvp 
Includes economical small roof construc- 
tion; a practical treatise on paint selec- 
tion; new home price shifts under credit 
controls as amended in 1951; the use of 
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thermal insulation to its full practical 
potential; better building codes through 
better administration; economical chim- 
ney location, & saving copper in house 
wiring. 


Simplified Practice Recommendation 3-52 
Metal Lath (Expanded & Sheet) & Metal 
Plastering Accessories 
(Supersedes R-3-44) GPO, 1952, 6 x 9, 
12p 5¢ 
Lists the varieties, weights, & sizes of 
metal lath & accessories considered ade- 
quate for interior plastering. 


Code For Protection Against Lightning 
Sponsored jointly by National Bureau of 
Standards, NFPA, and AIEE (Handbook 
46; supersedes H 40) GPO, 91p 40¢ 


Widespread ignorance regarding proper 
installation practice has resulted in great 
variations in lightning protection of both 
buildings & of electrical equipment. 

In addition to including material revised 
from previous handbooks, this volume 
contains information on aluminum as a 
suitable material for lightning rods 
adapted for roofs of various materials. 


Venetian Blinds (Grade A, Custom-Made) 
(Commercial Standard 61-51; supersedes 
C861-37) GPO, 534 x 9, 19p 10¢ 

This standard covers the minimum re- 

quirements for custom-made grade A 

venetian blinds of the conventional open- 

head fascia type & the U-type, metal en- 
closed head. 


Standard Stock Ponderosa Pine Windows, 
Sash, and Screens 

(Commercial Standard 99-52; supercedes 

CS$163-48) GPO, 534 x 9, 38p 15¢ 
Provides minimum specifications for 
ponerosa pine stock windows & sash in 
two nominal thicknesses, 1% & 13 in. 
also for picture sash & hotbed sash in a 
nominal thickness of 34 & ¥% in. 


Gas Floor Furnaces-Gravity Circulating 


Type 
(Commercial Standard 99-52; supercedes 
CS 99-42) GPO, 534 x 9, 16p 5¢ 
In conformance with ASA Z21.13 « ASA 
Z21.30. Covering construction & instal- 
lation requirements for furnaces for use 
with natural, manufactured, mixed, 
liquified-petroleum, &  liquified-petro- 
leum-air gases. 


BOOKS & PAMPHLETS 


Illumination Engineering (2nd Ed) 
Warren B. Boast, Ph.D. McGraw-Hill 
Book Company, Inc New York NY 1953 
6 x 9 cloth bound, 340p $7 dgt 


JANUARY-FEBRUARY 


A general rewriting of the first edition 
of this comprehensive handbook on 
illumination engineering including added 
chapters on color, the interreflection 
method of design, ultraviolet, & infrared 
sources & applications, & wiring. 
Standards of illumination for both in- 
terior & exterior, for various activities & 
locations are included, together with 
electric light sources & their operating 
characteristics. 


Repairing & Constructing Farm Buildings 
J. C. Wooley. McGraw-Hill Book Com- 
pany Inc, New York 1952 6 x 9, 261p 
$3.20 dt 

Part I covers all sections of farm build- 

ing repairs—foundations, walls, frames, 

roofs, insulation & ceilings. Part II ex- 
plains construction of new farm building 

from staking out thru excavation, mix- 

ing & placing concrete, erecting frame & 

putting on roof. 


Aluminum In Architecture 
Aluminum Company of America. 758 
Alcoa Bldg Pittsburgh 19 Penn 1953. 8% x 
11, 32p tgbpv 
Recommended applications of aluminum 
for use in building construction including 
curtain walls, spandrels, wire & cable, 
window sills, flashings & roofing, ex- 
truded shapes. 


Air Conservation Engineering 
Henry Sleik and Amos Turk, Ph.D. Con- 
nor Engineering Corporation Danbury 
Connecticut 1953, 8% x 11, 76p cloth bound 
$5 
A comprehensive reference work deal- 
ing with air purification in theory & 
practice & reviewing conditions as they 
are met & overcome. Includes data, 
tables « charts, useful both in planning 
x the application of air purification & 
in evaluating its economy to air condi- 
tioning. A revision of the First Edition 
including the latest developments. 


American Standard Building Code Require- 
ments for Excavations and Foundations 
American Standards Association, 70 E. 
45th Street New York 17 NY 1952, 6 x 9, 
28p 80¢ 
A standard sponsored by The American 
Society of Civil Engineers providing not 
only requirements for building codes but 
containing information of value in the 
designing & specifying of excavation & 
foundation work. 


American Standard Safety Code For Port- 
able Wood Ladders 
American Standards Association. (A-14-1. 
-1952) 70 East 45th Street New York City 
17 NY 1952 19p, 81% x 11, 75¢ t 
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A revised edition of this code intended to 
prescribe rules & requirements for the 
construction, care, and use of the com- 
mon types of portable wood ladders to 
insure safety under normal conditions of 
usage. 


Specification Index for Construction Items 
and Materials 
Allen V. Rothermel, AIA, 120 N 21st Street 
Camp Hill, Pa. 1952, 8% x 11, $5 


A newly revised compilation of the 
designations of standards & specifications 
issued by ASTM, ASA, Army & Navy 
specifications, federal standards, commer- 
cial standards & publications of over 40 
associations & institutes. 


Open Steel Joist Construction 
(AIA File No. 13-G) Steel Joist Institute. 
DuPont Circle Building Washington DC 
November 1952, 81% x 11, 41p dtv 


A design manual with safe load tables 
per lineal foot of joist as well as per 
square foot of floor or roof area. In- 
cludes dimensions, sections, & properties 
of all Institute approved joists, recom- 
mended building code regulations, code 
of standard practice & recommendations 
for handling & erecting open web steel 
joists. 


Cast-Brass Solder-Joint Drainage Fittings 
(ASA B16, 23-1953) The American Society 
of Mechanical Engineers. 29 West 39th 
Street New York 18 NY 8% x 11, 19p 
$1 pt 

Provides an American Standard for cast- 

brass solder-joint drainage & vent fittings 

designed for use with copper water tube 
including details « dimensions of fittings. 


American Standard Building Code Require- 

ments for Excavations and Foundations 
(ASA A56.1-1952) American Standards 
Association. 70 East 45th Street New York 
17 NY 


Sponsored by the ASCE the code pro- 
vides minimum requirements for excava- 
tions with reference to safety of struc- 
ture or permanence of foundations, soil 
bearing capacities, extent & proportions 
of footings & foundations, & recom- 
mendations for piling & allowable pile 
loads. 


Davidson Architectural Enamel 
Davidson Enamel Products Inc. (AIA File 
No. 15-H-2) Lima, Ohio. 8% x 11, 11p dv 
A booklet describing « illustrating the 
use of porcelain enamel, with details of 


application & photographs of actual in- 
stallations. 
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Modern Practices In Hospital Ventilation 
(Bulletin 1510; AIA File No. 30-D-1) Ilg 
Electric Ventilating Co. 2850 No. Craw- 
ford Ave Chicago 41 Illinois 1952, 8% x 
11 18p v 


A booklet illustrating « describing the 
recommended ventilating equipment for 
various types of hospital service, with 
recommended air changes for different 
hospital areas. 


Specifications for the Design, Fabrication 
and Erection of Structural Steel For Build- 
ings. (Riveted, Bolted and Arc-Welded 
Construction) 
(ASA American Standard A57.1-1952) 
American Institute of Steel Construction. 
101 Park Avenue New York 17 NY. Re- 
vised June 1949, 6 v 9, 31p pt 


A booklet containing AISC specifications 
& data for the design, fabrication & erec- 
tion of structural steel for buildings 
using either riveted, bolted or arc-welded 
construction. 


ASTM Standards on Mineral Aggregates, 
Concrete, and Nonbituminous Highway 
Materials 
American Society for Testing Materials. 
1916 Race Street Philadelphia 3 Penn. 
1952, 6 x 9, 370p $2.75 


‘This compilation includes in their latest 
form 93 specifications, test methods, & 
definitions developed by several ASTM 
Committees in this field including Com- 
mittee C-9 on Concrete & Concrete Ag- 
gregates, & Committee D-4 on Road & 
Paving Materials. Standards cover: 
aggregates, concrete, brick, & block pave- 
ment materials; concrete curing mate- 
rials, expansion joint fillers & cement. 
Miscellaneous specifications & test cover: 
aggregate for masonry mortar; inorganic 
aggregates for use in interior plaster, 
brick paving, wooden paving block for 
exposed pavements; materials for soil- 
aggregate subbase, base & surface courses. 


1953 ASHVE Guide 
The American Society of Heating and 
Ventilating Engineers. 62 Worth Street 
New York 13 NY 6 x 9, 1560p, cloth bound 
$7.50 
The 31st edition of this comprehensive & 
authoritative manual features many im- 
portant changes & additions. Water 
vapor & condensation have a separate 
chapter with new data added. A section 
on snow melting installation & snowfall 
data for the US cities has been added to 
the chapter on panel heating. ‘The chap- 
ter on industrial exhaust systems has 
been completely rewritten with new 
tables & diagrams for exhaust hoods «& 
piping. Electric heating has a rewritten 
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chapter. Latest improvements in warm4 
air gravity & forced circulation systems 
are described, together with heat losses 


from floor slabs, & perimeter heating sys4f 


tems. Simplified cooling load calcula: 
tions, discussion of radio-active contam- 
inants, a revised friction chart for coppe 
tubing, with an enlarged list of codes &s 
standards pertaining to heating, ventilat+ 
ing & air conditioning are included. 


Building Practice Manual 
Roy W. White. Reinhold Punliehiae Corpo 
ration, 330 W. 42nd Street New York NY} 
1952 6 x 9, 307p $4.85 dgtp } 


Primarily devoted to quantity estimating,p 


it covers all types of building materials, 
Various constructional methods are 
described insofar as they bear on er 
ing. Introductory chapters give informa+ 
tion on basic mathematics as well as ¢ 
simplified account of modular coordina- 
tion. 
Collection of 80 tables forms useful 
appendix. 


Motor Courts & Drive-Ins—Constructien 
& Operation 3 
Ahrens Publishing Co, 71 Vanderbilt Aves 
nue New York 17 NY 1952 8% x 11, 112 
vep Aj 


Collection of highway hotel, motor court 


| 


| 
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& drive-in articles covering data on selec-f 


tion of location, financial aspects, design- 
ing, construction & management. Luxuri- 
ous as well as modest types discussed. Re= 
prints practically verbatim Mr. Pawley’s 
building type study on Motels from 
Architectural Record. Amply illustrated! 


Book of Successful Fireplaces and How tad 
Build Them 
The Donley Brothers Co. 13901 Miles Ave- 
nue Cleveland Ohio, 1952 8% x 11 77p 
50¢ dpv 


A booklet of practical & informatives 
value including historical data with de- 
tails of planning & construction, & illus+ 
trations of many types of fireplaces. 


Dictionary of Civil Defense 

Edited by Carlton Wallace. Philosophical 

Library Inc, New York 16 NY 1952 5 x 7 

160p $2.75 dst 
Definitions of terms encountered in Civil 
Defense work. ‘The scope of the work! 
is indicated by the group index, the main 
headings of which are agents of warfare; 
atomic warfare, fire & fire-fighting, first 
aid, gas & gas warfare, precautions & 
protection, rescue operations. The defini- 
tions are lengthy & where necessary de- 
scribe course of action to be followed. 
Since book is British in origin, it may 
not be completely applicable to American 
conditions. 
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MODULAR FOUNDATION DETAILS 


OR ARCHITECTS & draftsmen, perhaps 
{ the most useful function which 
srid Lines” can perform is to serve 
a clearinghouse for new approaches & 
lutions developed by others in Modular 
stailing. We have taken accompany- 
g drawings from examples furnished 
» Mr. Knight D. Robinson, AIA, of 
‘ull & Robinson, Providence, R. I., 
ustrate solutions developed by that 
fice to the question of grid location of 
obncrete foundations supporting a ma- 
ynry wall. 

Jne potentially awkward situation in 
odular design lies in handling of 
poured concrete) foundation dimen- 
ons in relationship to masonry wall 
jove,’ notes Mr. Robinson. ‘Fractional 
“mensions will occur on _ foundation 
Jans unless concrete wall either projects 
rightly from or is held behind actual 


face of brick. We have taken the ap- 
proach of holding concrete behind face 
of masonry to bring our foundation 
dimensions to even inches, & also to 
create a shadow line of brick projection. 
We have used a detail of this kind on 
three Modular jobs within the last year 
& results are quite satisfactory. 

“The Modular Method is a great help 
to our office design & maintains a struc- 
tural relationship in architectural fea- 
tures, creating an almost perceptible 
rhythm to the initiate,’ Mr. Robinson 
goes on to say. “As far as indoctrination 
of contractor’s men is concerned, the 
whole theory is so obvious that we have 
never had any questions or trouble about 
it of any description. 

“The problem of obtaining Modular 
sizes no longer exists. Since approxi- 
mately last April or May, delivery has 


been quite satisfactory. We have no 
trouble in getting red brick in Modular 
sizes now, although originally everybody 
said that it would be impossible to pro- 
duce them. “The other day I was talking 
with the contractor on one of our Modu- 
lar jobs, now nearly complete, «—while 
I can hardly believe it—he said he did 
not cut one brick on the job . I do 
not personally believe that the “Gini: 
diate) resultant savings are going to be 
enormous in any case. I think we will 
find significant savings when use of more 
expensive materials occurs, such as in 
use of larger glazed tile units, & where 
it is possible to lay out entire corridors & 
rooms with no job cutting at all. Aid to 
architectural design & element of savings 
to the architectural office are probably 
more important to us than any large 
savings on the job.” 
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ilternate grid locations for concrete foundations supporting masonry walls 
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WALL SECTION AT BUILT-IN SHELF & MOVABLE CABINETS 
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dless closet-wall ments, lower one 6’ high, upper one 2’. 
Basic closet recommended by the Small 
Homes Council is Modular in size— 
4’ x 2’ x 8’; these dimensions are con- 
sidered to be most efficient from stand- 


point of storage as well as construction. 


on-load-bearing Modular closet-wall 
‘been developed by the University of 
ois’ Small Homes Council. Result 
a year-long study sponsored by the 
nber Dealers Research Council, the 
et-wall is especially suitable for small 
jses which, thru use of roof trusses 
pther methods of framing, place load 
‘oof on exterior walls, thus relieving 
‘rior partitions of all structural 
jght. Design of a closet-wall to serve 
a partition between two rooms & 
ivide storage for both was studied in 
er to utilize fully the economies of 
f-truss construction methods. 
Bibliography for architects changing to 
struction of the closet-wall utilizes the Modular Method should add to the 
\nciple of 3-way stiffening, the shelf be- Novernber 1951, October 1952 & other 
made a structural element as well as_ issues of “Grid Lines” the following 
ring to divide closet into two compart- material: 


A plan sheet entitled ““Closet-Wall Con-' 
struction” fully illustrating how to build 
numerous variations on the basic idea 
can be obtained for 10¢ from Small 
Homes Council, Mumford House, Uni- 
versity of Illinois, Urbana, III. 
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MODULAR METHOD OF DIMENSIONING IN NEW CONSTRUCTION 
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Ye" x 1%" TRIM 


THIN-WALL 


> 


\ TAPED CORNER 


CLEAT FOR CLEAT FOR 
THIN-WALL THIN-WALL 


| rij %" x3" TRIM 


THIN-WALL TAPED JOINT THIN-WALL THIN-WALL 
+ 


“The Modular Method in dwelling 
design,’ Housing & Home Finance 
Agency, 30¢ at U. S. Gov’t Print- 
ing @Oinces Washe 25, ,C, 

“Architectural Graphic Standards,” 
4th Edition—Ramsey «& Sleeper. 
John Wiley & Sons; $10 


Further information is to be found in: 


“Building Practice Manual,’—Roy 
W. White. D. C. Heath, Boston; 
distributed by Reinhold: $4.85 

“Brick & Tile Engineering’”—Harry 
C. Plummer. Structural Clay Prod- 
ucts Institute, 1520 18th St. NW, 
Wash. 6, D.C.; $5 

Magazine articles on the Modular 
Method, as in ‘““American Builder,” 
“Housing Research,’ “Construc- 
tor,’ “Architectural Record” «& 
others. 


Catalogs of manufacturers of Modular- 
size building materials, such as 


“Concrete Masonry Construction De- 
tails” by the National Concrete Ma- 
sonry Association, 38 S$. Dearborn 
Sts .ChicavoGs ite 

“The new Measure for all Masonry”’ 
by Stark Ceramics, Inc., Canton 1, 
Ohio 

“Suggested Details of Waylite ma- 
sonry construction” by the Waylite 
Company, 105 West Madison St., 
Chicago 2, Illinois 


CONNECTION AND TRIM DETAILS (PLAN VIEW) 
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DIVIDER AND CONNECTIONS 


BUILDING THE DIVIDER PANEL 


Y_" UNTEMPERED HARDBOARD 


Width: 2’-0” 
Length: 1% inches less than ceiling height 


END-WALLS AND CONNECTIONS 


Length of short cleat and position of notch for 
clothes rod are measured from back edge of 
closet. 


1” x 2” SHELF CLEAT 


1” x 6” SHELF CLEAT 


2-14" 
(Full width 
of panel) 


Zz 2” x 2” SIDE PIECES (2 inches shorter than hardboard) 
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Se 


of the Seven-sided 


The story behind the story behind to- 
day’s trend toward dimensional coordi- 
nation of buildings with material sizes 
is at last revealed to the public in a 
Modular Method edition of. the Ameri- 
can Standards Association’s pamphlet 
“the Strange Case of the 7-sided Post- 
hole.” First explaining by means of a 
cartoon-story the “why” of standards, 
how they are developed & benefits they 
make possible, the Modular-Method edi- 
tion goes on to point out a moral to the 
building industry & its customers. Dimen- 
sional standardization on basis of the 4- 
inch Module is helping the industry to 
end inefficiency & expense of its old hand- 
craft tradition. The AIA, Producers’ 
Council, NAHB «& the Clay Products 
Association of the Southwest assisted in 
publication & distribution of the booklet, 
copies of which can be obtained by send- 
ing 10¢ to the AIA Secretary for Modu- 


lar Coordination. 
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BUILDINGS, 


FOR INSTANCE re 
sae wa 
uildings are stil being i 


hand made, just about the MS 
same way young Digby 
built his Pathol? 
+40 years ago. 


IT MEANS A PILE OF LEFT-OVER RUBBISH 
AT THE BUILDING SITE. 

it takes time. 

it costs money. 


Wher you standardize on a hand 


( Jhen. the modular method is used 
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small module (Say four inches ) 0 / 
> > YOU CAND) 
coordinate the sizes of buildi ng ieatorall 
and equipment in multiples of this module: 
efor unblancle: 4" 8" 12" 16” I's" 2'0" : 


and on up. 


Everything fits } 

there is no needless, wasteful ' 
hand-cutting at the site 

Hardly anything has to be bent, 
Squeezed or filed 

Not much is lef over. 
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